’lﬂ 7 { i

N g TASK 3 ___Appendix

XY FLOUR WATER B

N TREATMENT STUDY
.Eagle Riyer Water Resource Study L I

i

2
3
.,
N
o

e

A Yesdiad

SAZL.

Municipality of Anchorage
Water and Sewer Utilities

RMAR IS F K o)

00 60011

;“4” o

. TD |
d | 412 }
o) : .E34 ‘
N 1081
X i no.3
N fiLL December 1981

e



[‘r/ QU

QS TASK 3 Appendix
FLOUR WATER
TREATMENT STUDY

Eagle River Water Resource Study |

Municipality of Anchorage <
Water and Sewer Utilities

Ttz .E34 1981 wo.?

r US Department of Commerce
NOAA Coasta! Services Center Library
2224 South Hobson Avenue
Cl:arlesten, SC 29405-2413
CH2MERHILL ‘ December 1981

(AKAUQILAL. AL PR UF Ly



Cover photo by: Air Photo Tech, Inc.

SO S 800 o0

%2\ J. mRON.iq-,
0‘% s9-€ ;

" @%.%“.‘.o‘fm .’:

This report was prepared under the supervision of a registered
professional engineer,

The preparation of this report was financed in part by funds
from the Office of Coastal Zone Management, National Oceanic and
Atmospheric  Administration, U.S. Department of Commerce,
administered by the Diversion of Community Planning, Alaska
Department of Community and Regional Affairs.

K13765.D0



| | ]
BB PREFACE

To pursue the recommendations for further study that were
prescribed in the Metropolitan Anchorage Urban Study, completed
by the U.S. Corps of Engineers in 1979, the Municipality of
Anchorage engaged CH2M HILL to conduct the Eagle River Water
Resource Study. The purpose of the study is to investigate the
potential sources of water supply from the Eagle River Valley.
The original scope of the study comprised four tasks:

Task 1 Well Drilling Program

Task 2 Preliminary Damsite Investigation
Task 3 Flour Water Treatment Study
Task 4 Transmission Main Design

Task 5, Eklutna lLake Alternative Water Source Evaluation, was
added to the scope after the completion of the first four tasks.

The report for each task is bound separately and is an appendix
to the Executive Summary of the entire study. This Appendix Iil
is the report for Task 3, Flour Water Treatment Study.



an
Wl ACKNOWLEDGMENTS

We wish to express our appreciation to the Anchorage Water and
Sewer Utilities staff for their contributions at the weekly meetings,
updating of task scopes, and overall administrative assistance,

Also, we thank Eklutna, Inc., for providing pertinent information
at the weekly meetings and ready access to its property.



]
BB SUMMARY AND CONCLUSIONS

The objectives of Task 3 are to (1) determine whether surface
water from the Eagle River can be treated by conventional pro-
cesses to remove glacial rock flour in order to meet current
drinking water standards and (2) estimate costs for such
treatment.

Field and laboratory testing indicated that Eagle River water is
treatable. Treatment facilities will require two different seasonal
treatment processes that can be provided in a single water treat-
ment plant. Transition between processes would occur in June
and September correlating with melting of the glaciers at the
river's headwaters.

The recommended treatment processes are: (1) flocculation, sedi-
mentation, high-rate filtration, and disinfection for the high-tur-
bidity, glacial melt period; and (2) coagulation, high-rate filtra-
tion, and disinfection for the low-turbidity period during the
colder months.

To provide flexibility and to meet increasing water demands, the
treatment plant could be constructed in three equal increments of
23.33 mgd each until the full capacity of 70 mgd was reached.
Additions could be made when needed with little disruption to
continuing operation of existing facilities. Capital costs and
annual operation and maintenance costs were estimated in January
1981 dollars for a 23.33-mgd and a 70-mgd plant. These estimated
costs are $17.4 million (capital) and $1 million (operation and
maintenance) for a 23.33-mgd plant and $41.4 million (capital) and
$2.7 million (operation and maintenance) for a 70-mgd plant.

Prior to starting final design but after selection of Eagle River
surface water as the source for additional water supply, we
recommend the following:

o Pilot treatment plant tests for a full year, using at least
a 1-mgd plant, to determine applicable process design
criteria. This testing program should address iron,
color, and turbidity removal; chemical dosages required
over the full range of raw water parameters; filtration
rates and media selection; and effectiveness of the
recommended treatment processes.

0 Investigation of disinfection alternatives to identify their
trihalomethane formation potential (formation of poten-
tially carcinogenic substances during the disinfection
" process),

vii



Identification of sludge disposal alternatives and the
associated cost research.

Selection of a treatment plant site.

Groundwater quality analysis and monitoring program
for the old Eagle River dump.

viii
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HW DEFINITION OF TERMS

Alum

Coagulation

Degrees C

EPA

Flocculation

Flour

Jar Testing

mgd
mg/|

Micron

NTU

Sedimentation

THM

(trihalomethane)

Turbidity

Metallic salt, aluminum sulfate, coag-
ulant used in removal of turbidity
from water

A chemical process for combining
particles into larger aggregates

Degrees centigrade
7° C = 45° F (Fahrenheit) and 20° C =
68° F

United States Environmental Protection
Agency

The process of gentle mixing following
coagulation so that particles come in
contact with one another, aggregating
or growing into larger more dense
particles that settle readily

Material ground by glaciers

A bench-scale procedure using multiple
stirrers to compare coagulation and
settling results in beakers having
varying coagulant dosages

million gallons per day
milligrams per liter

Unit of  measure equalling one
thousandth of a millimeter

Nephelometric Turbidity Unit - unit
for measuring turbidity

Process by which coagulated or
suspended matter separates from the
water by subsidence and deposition

Organic compounds formed when certain
natural organic compounds (particularly
humic acids) come in contact with
chlorine. These compounds are thought
to cause cancer in animals,

A measurement of water clarity by the
amount of particulate matter. in the
sample

ix
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BB Chapter 1
BB INTRODUCTION

BACKGROUND

The population and, thus, the water supply needs of the metro-
politan Anchorage area are growing rapidly. Presently, surface
water from Ship Creek and groundwater wells in the Anchorage
Bowl supply most of the municipality's water. However, if pres-
ent growth trends continue, these sources will not meet future
needs.

In 1974 the United States Congress authorized the U.S., Army
Corps of Engineers to perform the Metropolitan Anchorage Urban
Study (MAUS), which was completed in 1979. The purpose of the
MAUS was "to evaluate the adequacy of the developed water sup-
ply in the metropolitan Anchorage area, to determine future water
demands, to assess sources for water supply development, and to
formulate water supply plans to meet the increased future demand"
(U.S. Army Corps of Engineers, 1979). The MAUS study area
comprised the Anchorage Bow! and the area northeast to the town
of Eklutna (Figure 1-1}.

The projected future water demand increases, determined in the
MAUS, are shown in Figure 1-2. It is expected that by the year
2025 an additional 81.5 million gallons per day (mgd) of water will
be needed to meet the increased demands in the area.

The MAUS report identified many potential sources of supply:
Eagle River -Valley groundwater; Anchorage Bowl groundwater;
and surface water from Campbell Creek, Ship Creek, Eagle River,
and Eklutna Lake. Two plans were recommended by MAUS for
future study. Plan IV, which ranked first environmentally and
socially, included a combination of supply from Ship Creek, An-
chorage Bowl groundwater, and Eklutna Lake. Plan VI, which
ranked first on an economic basis, included an increased supply
from Ship Creek, winter diversion from Eagle River, further de-
velopment of Anchorage Bowl groundwater, and exploration for
Eagle River Valley groundwater,

To implement portions of these plans, the Municipality increased
the water supply from within the Anchorage Bowl by recently con-
structing a 36-inch supply main to its water treatment plant from
the military diversion facility on Ship Creek. Future develop-
ments are expected to include new wells to increase groundwater
supply and the expansion of the capabilities of the plant that
treats Ship Creek water. However, rapidly growing demands in
Anchorage will require development of a new source outside the
Anchorage Bow| within the next 10 years. The Eagle River-
Chugiak-Eklutna area, northeast of Anchorage, needs a new
source now.

1-1
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As a result of the MAUS findings, the Municipality decided to
investigate potential sources outside the Anchorage Bowl that
could supply 70 mgd of water. On the basis of the MAUS
population projection, this diversion would satisfy the demands of
the entire study area through the year 2012. The future
increases in water supply capacity that are expected to be
developed within the Anchorage Bowl will delay the need for the
. full 70-mgd capacity of the new water source outside the Bowl
until approximately the year 2020 or later.

The Eagle River Valley is one possible source of water from out-
side the Anchorage Bow! that was suggested in the MAUS,
Plan VI. To investigate the potential of this valley to supply the
70-mgd requirement, the Municipality engaged CH2M HILL to con-
duct the Eagle River Water Resource Study. The original scope
of the study comprised four separate tasks:

0 Task 1, a well drilling program to study the feasibility
of developing the Eagle River Valley as a groundwater
source

o Task 2, a preliminary damsite investigation to determine
the feasibility of developing the Eagle River as a sur-
face water source

0 Task 3, an investigation of the suitability of conven-
tional treatment processes for removal of glacial rock
flour from the Eagle River water

0 Task 4, a preliminary design of a pipeline to transport
groundwater or surface water from the Eagle River
Valley to Anchorage

Each task was conducted independently.

The results of the first four tasks clearly indicate that a substan-
tial dam and reservoir are required to develop Eagle River as a
water source. Before committing itself to this dam and reservoir
project, the Municipality of Anchorage increased the study scope
to include Task 5, Eklutna Lake Alternative Water Source Evaluat-
ion. The purpose of Task 5 was to analyze the capability of
Eklutna Lake to supply the 70 mgd of water to the area. EkKiutna
Lake is included in Plan IV of the MAUS. The lake is 30 miles
northeast of downtown Anchorage and 16 miles northeast of the
Eagle River (Figure 1-1).

The report for each task appears as an appendix to the Executive

Summary of the entire study. This Appendix IIl is the report
for Task 3, Flour Water Treatment Study.
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PURPOSE AND SCOPE

The objective of Task 3 is to investigate the suitability of the
Eagle River as a potable water supply source, especially during
the summer glacial melt period. It is intended to complement the
MAUS and to augment water quality data collected by the United
States Geological Survey (USGS) between 1948 and 1973.

If the 70-mgd source of water for the Municipality of Anchorage
is to come from Eagle River surface water (assuming it can be
made potable), a plant to treat this water should be located
near the river. This will allow potable water to be pumped
south to the Anchorage Bowl and north to various communities
as far away as Eklutna (Eagle River, Chugiak, Birchwood,
Peters Creek, and Eklutna). Initially, when demands are still
low, untreated water could be pumped to the existing Municipal
Water Treatment Plant. However, it is likely that the Eagle
River treatment plant would be constructed when the dam
(Appendix Il of this study) is constructed so the areas north
can be served. To provide flexibility and to meet increasing
demands, the treatment plant could be constructed in stages.

This appendix contains the following:
o] Results and evaluations of field and laboratory tests

0 Identification of treatment criteria and the best treat-
ment processes for both the summer glacial melt period
and the winter clear water periods

o Estimated project and annual operation and maintenance
costs for a treatment plant suitable for operation of the
recommended processes

The Municipality of Anchorage suggested that we study flour con-
centration, exchange capacity, particle size, mineral concentra-
tion, solution characteristics, and treatment agents and methods.
These suggested areas of the study, except for the exchange
capacity and particle size, influence the treatment required to
produce potable water and were considered throughout this task.
Exchange capacity relates to ion exchange, which is a common
process in water softening. Eagle River water is naturally soft
and does not require softening. Particle size, though of interest,
does not relate directly to its removal. Particle size distribution
was measured but is not considered as having a direct bearing on
either the jar tests performed or the treatment conclusions result-
ing from these tests.

Data were collected during the entire glacial melt period, June
through September 1980. During this period, data were gathered
regularly, and observations were made of variations in river
water quality.
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SITE DESCRIPTION

The Eagle. River, situated about 10 miles northeast of Anchorage,
is fed primarily by the Eagle Glacier at the upper end of the
Eagle River Valley (Figure 1-1). During the summer, melt water
from the glacier contributes to high flows. This melt water con-
tains glacial rock flour, which produces high turbidity in the
water. In the winter months when the glacier is frozen, stream-
flow and turbidity are low. Its turbidity makes the Eagle River
water unsuitable for drinking. A method for reduction of tur-
bidity must be determined before the Eagle River can be identified
as a potential drinking water source.

LIMITATIONS

This report was prepared for the use of the Anchorage Water and
Sewer Utilities for specific application to the Eagle River Water
Resource Study, Flour Water Treatment Study, in accordance with
generally accepted engineering practice. No other warranty, ex-
pressed or implied, is made. In the event of any changes to the
conditions considered under this study, the conclusions and rec-
ommendations contained in this report will not be considered valid
unless the changes are reviewed and the conclusions or recommen-
dations are modified or verified in writing by CH2M HILL.

The purpose of this task is to investigate whether conventional
treatment processes can remove glacial rock flour from Eagle River
water., No design criteria were developed. The treatment con-
cepts presented in this report are believed to be workable but
are not refined enough for incorporation into a final design.
Additional investigations, such as pilot testing, will be required
prior to final design.

1-6



BB Chapter 2
Bl DATA COLLECTION AND EVALUATION

SAMPLING SITE

All samples for testing were collected from the right bank of the
Eagle River immediately upstream of both the Glenn Highway
bridge and the confluence of Meadow Creek with the Eagle River
(Figure 1-1). This site was readily accessible during all weather
conditions and permitted an undisturbed location to park the
mobile laboratory. Because the river at this location is extremely
turbulent; grab sampling from the river bank was considered as
representative of the entire river. This was confirmed by taking
samples upstream, near the center of the river, and measuring
turbidity.

Other sites further upstream were considered for regular sampling
but were eliminated because they were less convenient and re-
guired permits for access. No significant tributaries enter the
river between the sampling site and either of the two prospective
damsites, identified in Appendix [] of this study.

EQUIPMENT

The mobile laboratory was equipped with a four-paddle stirrer, a
Hach Model DREL turbidimeter, a pH meter, and miscellaneous
other glassware and equipment for titrating.

TESTS

The testing started on June 11, 1980, and continued into Sep-
tember, covering the entire rock flour, glacial melt period.

Temperature, pH, hardness, alkalinity, and turbidity tests were
performed at the sampling point. Also, jar testing was used to
determine optimum coagulant dosage, effects of rapid and slow
mixing, and floc settling rate. These tests were conducted daily
until repeatable results to primary variables were established.
Testing frequency was then reduced to 3 days per week unless
significant changes in weather or stream condition occurred.

In addition to on-site testing, samples were collected and trans-
ported to an off-site laboratory for particle size analysis and
other routine chemical and physical analyses. These tests were
performed bimonthly throughout the testing period.

Results of the on-site and off-site tests are shown on Table 2-1.
Additional Eagle River raw water quality data, obtained between
January and June 1981, is contained in Exhibit B at the end of
this appendix.
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Table 2-1
CHEMICAL AND PHYSICAL ANALYSES
SUMMER 1980

Dates
7-23  7-28  8-8 §-15 ~ 8-25  8~29 9-5 9-16

Ca (mg/!) 12 11 12 13 19 19 21 12
Fe (mg/1} 4.4 4.6 1.6 1.0 0.5 1.3 0.4 4.2
Mn (mg/l) 0,07 0.08 0.04 <0.05 <0.05 0.06 <0.05 0.07
Si (mg/l) 13,2  14.4 - - - - 2.8 10.4
Sibz img/l) 28 30.9 8.8 6.8 5.1 2.7 - 22.3
Nitrate (mg/l} 0.26 <0.10 0.18 0,26 0.17 0.19 0.21 0.67
Sulfate (mg/I)} 8.4 <1 4.5 0.5 7.5 9.5 9.0 3.5
Total Dissolved Solids 137 79 99 1A 92 110 105 85
(mg/l)
Turbidity (NTU) 160 300 180 80 35 26 12 -
Suspended Solids 282 Too 72327 59 oy 18 6.1 7361

(mg/!)
Hd CACO3 (mg/l1) 4y - 43 55 64 70 78 52
Alkalinity as CaCO3

Bicarb, HCO, (mg/l) 52 60 51 97 110 84 88 55

Carb. CO, (thg/!] 0 0 0 0 0 0 0 0
Conductivity (umhos) 100 84 92 96 120 140 165 100
*Color (cu) 10 30 >70 50 4s 35 30 30
Chloride (mg/l) 2 30 8 5 2 2 <1 <1

Temperature

'Figure 2-1 shows a plot of both air and river water temperatures
throughout the test period. While air temperatures were gen-
erally in the 15-degree- to 20-degree-C range, water tempera-
tures held fairly constant at 6 degrees to 7 degrees C,

During the test period there was a general relationship between
air and water temperature. This is illustrated by the drop in
both air and water temperature between August 29 and Septem-
ber 8.

Turbidity

Turbidity ranged from 30 to 400 NTU, with the normal at about
150 NTU (Figure 2-2). Turbidity in the Eagle River is directly

2-2



ainjesadwia) 13)ep\ pue aiy
1L-2 aunbi4

0861
1aquialdag __ 15BNy f Alnp __ aunp
| 1 1
8 v 1 62 v 6l Pl 6 i o€ 5¢ 0Z S| al 5 ot 52 474 Sl o] § 0

VAR .
K Y., /..l\..1./; TN\ N T V4 c
.A e NN et | ST L. \ -

\ / aimeladuwa | Jaiep 19n1y albeg
c\ /.\c lo/ \ —] \c/lo

N\~ \
S ¥ \ < V] T

ol

\‘\
—
e

0SC

2-3

(D6} IHNLYHIANIL




Aupiqan}
2-2 2inbi4

0861

;mvawEwm " snbny m Alnp “ aunf
' '
8 4 6¢ ¥e 61 vl 6 4 0€ SZ 0c Gl 0l S og 14 0Z §1 0l ] oo
e p— \ ﬁ(\.r
\ Coop
o

*’e/ ool
/ N
I~

00z

P

& ooe

- 0oy

005

2-4

(NLN) ALIQISHNL




linked to air temperature and rate of melt of the glaciers feeding
the river. The river appears greyish in color, which is typical
of the rock flour solids that create the turbidity.

Periodically, samples were analyzed for both dissolved and sus-
pended solids. Occurrence of these solids was plotted against
turbidity (Figure 2-3). This plot indicates a rough correlation
between turbidity and suspended solids, a turbidity of 75 NTU
equaling approximately 100 mg/l of suspended solids. Dissolved
solids remain more or less constant regardless of turbidity or
suspended solids.

Suspended solids particles that cause turbidity were analyzed for
size distribution. The six samples analyzed showed that 90 per-
cent of the particles were smaller than 2 microns, and 87 percent
were larger than 0.5 micron. The particle count mean averaged
0.86 micron.

The data from tests taken during the summer of 1980 closely re-
semble water quality data gathered by the USGCS during the
period 1948 to 1973. (The USGS data are included as Exhibit A
at the end of this report.) Suspended solids measurements and
turbidity generally agree with historic data; however, the pre-
vious high suspended solids loadings of 1,200 to 1,400 mg/l were
not observed. Our maximum observation was 400 mg/l. Either
the high loadings did not occur this year or they were missed,
even though a conscious effort was made throughout the summer
to take samples when changes in temperature, runoff, and rainfall
were observed.

pH

The pH of Eagle River water was fairly constant, generally be-
tween 7.3 and 7.5. This information is plotted in Figure 2-4.

Alkalinity and Hardness

Alkalinity and hardness vary seasonally and seem to correlate
with turbidity. Both alkalinity and hardness decrease during the
summer months, which are associated with higher streamflow and
turbidity. Alkalinity varies from 50 to 60 mg/l in the winter to
30 to 45 mg/! in the summer. Similarly, hardness varies from
70 to 80 mg/l during the winter to 40 to 50 mg/l in the summer.
Both the alkalinity and hardness of the Eagle River water during
the sampling period are expressed in milligrams per liter as CaCO
in Figure 2-5. 3

Jar Testing
Jar testing is a bench-scale test that gives insight into full-scale

coagulation and settling processes. The primary purpose for jar
testing in this task was to determine how different coagulant

2-5
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(alum) dosages reacted with the range of raw water quality dur-
ing the highly turbid glacial melt period. The effects of chang-
ing water temperatures, rapid and slow mixing rates, and rapid
and slow mixing durations were then investigated to refine the
treatment requirements of the Eagle River water,

Initial jar testing showed that two separate alum dosage ranges
achieved coagulation and clarification within a broad range of alum
dosage. Figure 2-6 shows alum dosage plotted against turbidity
after mixing and settling. The plot shows four distinct zones
that occur frequently in treating highly turbid river water,
When proceeding from left to right the zones can be described as
follows: (1) insufficient alum, thus no coagulation, (2) effective
alum dosage that achieves coagulation-clarification through desta-
bilization of turbidity particles, (3) another zone of ineffective
coagulation, and (4) a second zone of effective coagulation-
clarification, this time resulting by adsorption and enmeshment of
turbidity particles.

ZONE 1 ZONE 2 ZONE 3 ZONE 4
100) //
53
>
=
=
[re}
24
o]
-
-
<
2
[}
@
w
[a g
0

—_—
ALUM DOSAGE

% Coagulation Region

Figure 2-6 |
Coagulation of Water
With High Turbidity
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-Plant-scale operatlon would-~use - Zone: 2 rather than.-Zéoné 4. be-
.cause less--alum is' used:and a:reduced:volume:of-. sludge=.is pro-
~duced. . Subsequent .. testing: focused ~on this lower dosage szone -to
'establlsh how:,: dosage\ requirements varied-.with: .changing river
turbldlty and temperature.: -The- optimum::alum: dosage for --the
summer's test program was between 10 and 15 mg/l

‘r»The Jar. testmg results showed that turbldlty can’ be removed ef—
. fectively :through- use of .coagulation, flocculation; and sedimenta-
.tion. . The settled water produced from: these ' procedures has a
'turbldlty of 10+NTU or:less for:raw river water temperatures:be-
tween. 3-degrees - and.-7.:degrees: C regardless of ‘turbidity. -~ Fig-
ure: 2-7 shows: a« typlcal plot of alum dosage agamst turb:dnty
after settlmg = L tmers i el

40

T=7°C,_ RAW WATER TURE. = 30 NTU
3MIN. é 100 RPM

15 MIN,.@ 30 RPM o

20 MIN. SETTLING TIME .

%

30

i /

SETTLED WATER TURBIDITY (NTU)

0 10 20 30 40 50 60

ALUM DOSAGE (mg /1)

Figure 2-7
Settled Water Turbidity vs
Alum Dosage

Once the optimum dosage of 10 to 15 mg/l of alum was esta-
blished, testing then turned to identifying whether an increase in
water temperature above the natural river temperature would have
a significant effect on coagulation, flocculation, and sedimentation
(Figures 2-8, 2-9, and 2-10). In general, settling occurred more
rapidly as the water temperature increased; however, the end
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turbidity was the same. There is a possibility that river water
could be preheated as it enters the treatment plant by waste heat
energy from a future fossil-fuel-fired electric power plant being
considered. ,

Additional testing established, in a general sense, the effect of
varying either or both rapid mixing and slow mixing on floc for-
mation and settling characteristics. Rapid mixing performed best
with the stirrer set at 90 rpm for 3 to 5 minutes, and the slow
mixing appeared to be most effective at 30 rpm for 12 to 15 min-
utes. Using optimum rapid and slow mixing, the best observed
settled water characteristics resulted after 20 to 25 minutes. No
attempt was made to correlate the jar stirrer with plant-scale
mixing equipment.

Because the alum dosage requirement was so low, little subse-
quent testing was done using polymers as a substitute coagulant
or as a coagulant aid.

Use of alum as a coagulant has a side effect of lowering the pH of
the water, which often increases the corrosiveness of the water to
piping systems and household plumbing. Because the decrease of
the pH using 10 to 15 mg/l of alum was observed to be small
(from 7.5 to 7.2), it may not be necessary to add lime to raise
the pH after coagulation to reduce corrosion. Lime systems are
typically a nuisance to both operate and maintain. Further in-
vestigation of this matter should be conducted during pilot plant
testing.
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Bl Chapter 3
BE TREATMENT REQUIREMENTS AND RECOMMENDATIONS

TREATMENT REQUIREMENTS

Treatment goals should achieve or exceed the State of Alaska
drinking water regulations and the EPA standards as set forth in
the National Interim and Secondary Drinking Water Regulations.
Table 3-1 lists several of the more common water quality param-
eters and shows both EPA Maximum Contaminant Level (MCL)
requirements and natural levels of these parameters in the Eagle
River. The Eagle River water exceeds MCL requirements in only
turbidity, color, iron, and manganese.

Table 3-1
WATER QUALITY STANDARDS AND RAW EAGLE RIVER QUALITY
EPA Raw Eagle
(MCL) River
Physical Factors
Color (platinum cobalt units) 15 10-70b
Odor (threshold odor No.) 3 -
Turbidity (NTU) 1 5-400
Chemical Factors (mg/l)
Iron 0.3 4.6
Manganese 0.05 0.1
Chloride 250 0.3-30
Sulfate 250 0.5-38
Nitrate-N c 0.26
Fluoride 2.4 0.3
Hardness 34-134
Dissolved Solids 500 41-167
pH 6.5-8.5 6.4-8.1
c (ava. 7.5)
THM 0.10

a . .
Maximum contaminant level.

bRaw water color is influenced by turbidity; raw water samples
were not centrifuged or filtered before color was measured.

“Maximum for annual average maximum daily air temperature 50
degrees F.



After it was found in Task 1, Well Drilling Program, that the
Eagle River Valley does not contain enough groundwater to fulfill
the Anchorage area water needs, the Municipality requested that
additional testing of Eagle River surface water be conducted for
biological quality and for heavy metal and organic chemical con-
tent. The results of these analyses (conducted from January to
June 1981) are documented in Exhibit B of this report., These
results also indicate an excess of color in Eagle River water.

During the eight coldest months when glacial melt ceases, the
river is cold (zero to 4 degrees C) with low turbidity (2 to
40 NTU). During the summer, streamflow swells considerably,
reflecting glacial melting. In the summer, the river exhibits tem-
peratures ranging from 6 to 8 degrees C and turbidities ranging
from 50 to over 400 NTU. The high turbidity caused by glacial
flour may seem to present a treatment problem, but highly turbid
water actually is more readily treatable. It is cold, low-turbidity
water that generally presents the greatest treatment problems.

Experience with Ship Creek water at the Municipal Water Treat-
ment Plant indicates that removal of color and turbidity during
periods of low raw water turbidity requires special treatment be-
yond the addition of 10 to 15 mg/l of alum. The same may be
true of Eagle River water. To enhance the coagulation, sedi-
mentation, and filtration processes for effective color and low
turbidity removal, lime addition at the headworks or other treat-
ment methods might be required.

In general, Eagle River raw water should be an excellent source
of potable water but, prior to final design, it is strongly recom-
mended that a full 1-year pilot plant testing program, using at
least a 1-mgd plant, be conducted to establish process design
criteria. This testing program should address iron, color, and
turbidity removal; chemical dosages required over the full range
of raw water parameters; filtration rates and media selection; and
effectiveness of the recommended treatment processes,

TREATMENT PROCESSES

To satisfy the water treatment requirements most efficiently, the
plant will require different operational modes to accommodate
summer and winter variations. Figure 3-1 illustrates three pos-
sible operational modes: conventional treatment, direct filtration,
and in-line filtration. Conventional treatment uses flash-mixing of
coagulants, flocculation, sedimentation, and filtration processes.
This mode would be applicable during the summer months when
the river turbidity is high--over 50 NTU,

Direct filtration uses most of the above processes but would
bypass the sedimentation basins. In-line filtration would bypass
the flocculation and sedimentation basins but would move the
coagulant application point closer to the filters. Both direct and

3-2
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in-line filtration should be applicable for Eagle River water treat-
ment during the fall, winter, and spring months when glacial melt
is at 2 minimum and, therefore, raw water turbidity is less than
50 NTU. The feasibility of using direct and in-line filtration
should be confirmed by the pilot testing program.

Conventional treatment is compatible with either the direct or
in-line process. The transition, seasonally, from one process to
the other would be easy. Bypass channels or piping is all that is
needed to achieve operational flexibility. As might be expected,
operational cost for either direct or in-line filtration will be
substantially lower than for conventional treatment because of
lower chemical dosages, reduced sludge production, and less
equipment maintenance.

TREATMENT PLANT

Figure 3-2 shows a typical filtration plant flow schematic, and
Figure 3-3 shows a preliminary layout for a 70-million-gallon-a-day
plant. The plant could be constructed in increments with basins
and filters added when needed with little disruption to continuing
operation of existing facilities. From the layout, it can be seen
that a 7-acre site will be required.

Although plant site selection is beyond the scope of this task,
desirable sites would be those that provide easy access during all
weather conditions, minimize pumping requirements through careful
site selection at the proper elevation, and eliminate the need for
either raw or finished water pumping. Elimination of raw water
pumping is more desirable, providing construction cost savings
and reduced equipment wear. Finished water pumping can
facilitate customer service along the transmission pipeline.

Headworks

The headworks contains facilities for application and mixing of
chemicals plus a metering device to measure raw water flow into
the plant. Chemicals can be mixed by using either an "in-channe!
rapid mixer" or a metering device such as a Parshall flume,

Flocculation

Floc nuclei (aluminum hydroxide) resulting from coagulation join
together through numerous contacts and envelop suspended
particles in the process, Upon sufficient mixing, the floc grows
to a size and density that settle readily.

It is important in both the flash-mixing and flocculation zones
that equipment be furnished with variable-speed drives to allow
variation in energy inputs. Because optimum mixing requirements
vary from season to season, chemicals may be wasted if proper
adjustments cannot be made.
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Sedimentation

Dense floc particles, including suspended solids, settle out in the
sedimentation area leaving comparatively clear water containing a
minimum of floc. Because of the heavy rock flour load, the sed-
imentation basins should be equipped with mechanical sludge re-
moval equipment, It is anticipated that between 50 and 150 tons
of dry solids sludge will be produced daily during the summer.

Filtration System

The settled water from the sedimentation area, containing a small
amount of unsettled floc, proceeds to the filters. The filters re-
move the remaining floc. Granular media filters consist of either
two or three layers, each exhibiting a different size and specific
gravity., The largest grain -media having the lowest specific
gravity is located at the top of the filter with progressively
smaller and heavier sizes toward the bottom. This arrangement
permits floc and sediment particles to be removed throughout the
‘entire filter rather than mostly at the surface as typically occurs
in single-grain~media filters. The addition of polymer as a filter
aid immediately ahead of filtration improves floc removal within a
filter, even at higher filtration rates. A nominal filtration rate of
6 gallons per minute per square foot is suggested for an Eagle
River filtration plant. Pilot filter testing is needed to (1) verify
the design filter rates, both summer and winter; (2) select filter-
ing media specifically for local conditions; and (3) identify which
chemicals are needed to aid filtration and in what quantity.

Wastewater Disposal

Sludge containing rock flour and sediment from the river is pro-
duced in two locations in the plant: the sedimentation basin un-
derflow and the filter backwash water. At a plant flow rate of
70 mgd and a raw water turbidity of 150 NTU, the quantity of
sludge produced would equal 55 tons per day of dry solids, which
would equal approximately 730 cubic feet per day of solids. Re-
moval of solids. from sludge for ultimate disposal is often the most
‘complex problem to be solved in the design of a water treatment
plant.

Generally, there are two means for dewatering sludge solids,
either by natural means such as evaporation, percolation, and
freezing or by mechanical means using such devices as vaccum
filters, filter presses, and centrifuges. The cost for mechanical
dewatering is usually three to ten times the cost for natural
drying.

Natural drying in drying beds or lagoons is the practical choice
where climatic conditions permit drying to the degree that the
sludge exhibits the characteristics of a solid that can be readily
loaded for landfill disposal. Usually two or more beds or lagoons
are provided to permit use of one while the other is drying.

3-7



More thorough evaluation of the local climatic and geologic condi-
tions is required before a decision can be made regarding sludge
disposal.

Disinfection

With the addition of disinfection, the water leaving the filters is
of potable quality and ready for transmission and distribution to
the public. Although chlorine has been the universal disinfectant
in public water works, further consideration should be given to
the use of other disinfectants for preliminary disinfecting while
continued use of chlorine or hypochlorite will likely remain the
choice for post disinfection as the water enters the transmission
and distribution systems. Further investigation is required prior
to selecting disinfectants and their application points within the
plant. Trihalomethane formation potential needs to be determined
upon selection of Eagle River surface water as supply source.

ALTERNATIVE TREATMENT METHODS

Alternative treatment methods were considered, some of which
were reported by others in previous studies. These methods in-
clude hydroclone separators, screening with microstrainers, and
precoat filters. Only precoat filtration is applicable for the Eagle
River conditions and could be considered an alternative to gran-
ular media filtration. Historically, granular media filtration is the
choice for public water supplies, especially installations over
5 mgd. The disadvantage of precoat filtration is the possibility
of loss of the precoat from the filtering septum, allowing raw
water to short circuit through the filter. Loss of precoat can be
caused by hydraulic surges, changing flow rate, power failure,
and operator error. Granular media filters are subject to operator
error only. Further consideration of the precoat filtration is not
considered worthwhile.



BBl Chapter 4
Bl COST ESTIMATE

Table 4-1 shows the total project costs for a 70-mgd plant as well
as a 23.33-mgd plant, which provides for ultimate plant develop-
ment in three equal increments. .

Table u4-1 a
ESTIMATED PROJECT COSTS

Plant Capacity

23-1/3 mgd 70 mgd

Capital

Construction $10,900, 000 $26,000, 000

(Anchorage}

Contingency, Bonds

and Insurance, and

Technical, Adm.,

and Legal Services

(Anchorage) 6,459,000 15,400,000
TOTAL Capital Costsb $17,359, 000 $41,400,000
Annual O&M :

Labor 443,000 895,000

Chemicals 335,000 1,006,000

Power 193,000 580, 000

Maintenance Materials 98,000 212,000

Miscellaneous 6,000 17,000
TOTAL Annual O&gM Costs $ 1,075,000 $ 2,710,000

In January 1981 dollars.

bLand costs are not included.

The estimated construction costs and operation and maintenance
costs are based on actual experience for plants constructed and
operated in the Pacific Northwest and have been adjusted to
reflect costs for Alaska. They are also based on the EPA Esti-
mating Water Treatment Costs, Volumes 1 and 2, and on the
MAUS, Volume 2. These estimates are considered as order
of-magnitude estimates with a -30 to +50 percent reliability range.

Construction costs reflect the use of reinforced concrete construc-
tion with all basins and filters being enclosed. The estimates
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include finished water pumping (without standby power) but
exclude both raw water and finished water transmission piping
and raw water pumping.

Construction costs are in January 1981 dollars using an
Engineering News Record Construction Cost Index of 347,
Although Tand costs are not included in the estimates, the site
requirements are 7 acres for the plant and 23 acres for the
lagoons--a total of 30 acres.
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USGS Water Quality Data



So0° 0 ac e L2 LA ] 16 02 261 - ool AR
nr
99° 0 Y6 Le Sl €L 402 0 261 S*6 00L1 LR ¥
AVH
12° 0 801 68 6°9 2°L gZz 0 261 - 0051 L
gs6l ¢ 834
ec* 0 L6 ]z} 2°'9 b L L4971 0 26l G°* - LR ¢
230
L2° 0 g 69 L Ad ) 9*L 2ot [ 26! 0*e 0E01 *e0G0
AON
L0* 0 L9 1 L*2 9°*L 991 S 26l sl §S01 *ee20
1861 ¢ 130
L8 0 L7 6F 6°1 9L L0y 4 261 - - resynQ
ane
62° 0 98 1 ey S*L 061 01 ce6l - - soegQ
9S61 ¢ AVAW
L 2 e 0 an 6t {*g 1°L 86 S 261 0*01 poel seege
unv
qt* 0 L 2] 9€ 11 g8°9 26 S 261 0% [} stenl
anr
2¢" 0 YL 19 S A2 2581 S 261 0*01 0091 e0e2t
NFf
£e* 0 001 28 1*g S*L £€02 [ 26l 0*L oot LSS 1Y)
AV
q2° 0 €6 9L 6°¢S oL 761 s 261 0t 002l s0e9i
ddv
l2* 0 001 c8 1°s S*L iz S 261 s* 0060 sre21
Vi
12° 0 101 €8 91 0*L 602 S 261 (134 0001 see 1
2661 ¢ 434
91° 0 €5 €y =] 0L el S 261 8%6 - *009¢Q
NOC
€2°* 0 19 sS € 5*. 9%t 01 26l - - stenl
1561 ¢ HdV
Le* 0 8s 8w 61 L9 €€t - 261 0°s 0eel AR 14
N
bl 0 66 8 .- - 861 - - st 0291 seege
6% 1 ¢ yav
- 0 - .- - - ikl - - - SH80 sl
9c* - 28 L9 - - iy bt 261 == - se0e61
8961 ¢ 120
(81600) (S9%00) (0%%00) (01%00) (90400} (00400) (96000) (08000) (64000) (01000)
(N SY (€00 SV {(€0JH (EQIOVD (202 SY  (SLINN) (SOHKN) (S1INN (In 0S) (3 93Q) iva
VW/ON) A/9W) Sv 34 V/9K) IONY 17v802 | V3V N4V InIL
Q3A70S 3LVYNDA T/9NW) A/79NW) a3A70s Md =13Na -WNN1 DV4ANS  =YIdWAL
«SIg =3¥) 31vYNOS an3rd =S10 =NOJ =} vd)
JLVHLIN =-3v¥218 ALINIT  30I%X01Q 1412 ¥010D
¢N39 -YNIV NOBYVYD ~3dS
“04LIN
Vivag ALIVAD H3ALVM
20 3003 101¥1S10 . MY N3AIY 379V3 AV o 379v3 - 001L.251
18/20/21 3Lv0 SSIA0H A3IAHNS WDI90T039 = HOIHILNI J0 ININLIUVA430 S3ILVIS G3LINN



20 3002 131¥1S10

18/20/21 31vQ $S370xd

s*1
0*1
9%
0°e
0*1
G

G

81
g*

0°1
s*2
s*e
s*2
8*%
21
&1
a*'t
G*

0°‘t

0°2

(09600)
(10 sv
V/79W)
Q3A70S

=-S10
301y
=01HD

o.
ye
or
g
g

‘.

(6E600)
(3 SV
/79W)

Q3A70S
=510

tWNIS

-Svi0d

-- Y
.- s
- 9
-- ¢
-- L
-- 3
-- €1
-- L
A oﬂ -
202 -
L' --
0% -
£z -
1o -
£°8 -
G'€ -
02 -
€2 -
Soe -

(€€600) (2€600) (1E600D)
(VYN SV WNIQos
N/ON) IN3D¥3d  0liVy

Q3AT0S
=510
WNnis

=-5V10d

+WN1A0S

NOIL

~dy0S

-V
WNIQos

(Ug600)
(VN SV
Vow)
a3A005
=-S1d
*WN1Q0S

L*s
2°8
£*9
8%
I*s
a°1
I°s
0°c
9°2

€y

LAl

(52600)
(9n SV
1/9W)
a3aAes
=-Sid

*WNIS

=3NOVW

VIVA ALTITIV(iD H3LVM

el
1e
4%
S5e
8¢
e
L1
BZ
Sl
71
€S
1>
ot
£€
(3%
Ll
12
02

(51600)
(vd sV
1/9W)
03An0s
-SId
WNIDVI

NV HIALH 3T9v3 Ly o 3N9vE - 00TLLE51
AAUNS TVIT901039 = HOI¥IINI 40 INSWIEVY3Q SILVLS gHLINN

€l
e
T4
11
€4
9l
ot
02
11
01
LA
(34
02
e
ée
01
21
91

gl

(20600)
(E00VD
V/9W)
31VNOY
=4V INON
¢SS3N
-QYVH

4
101
711
16
06

lg
Ls61
6%

16
9561
us

9%
SL
501
96
901

s01
2s61l
€S

L9
{s6l
%9

6961
98
av6l

{00600)
(EQOV)
Sy
A/9KW)
SS3N
=0uVH

wmoﬁ.

-

se9]
anr
oo~&
AV
QOAN
¢ 634
.IOF
J3d
LX)
AON
ee2()
¢ 120
[T %]
ne
**€0
¢ AV
O.NN
20V
XX
anre
szl
NP
LRI 1Y)
AVI
t.@ﬂ
ydv
..Nﬁ
dvn
Q-AN
¢ 834
**90
NOr
OQOH
LN-1-1)
sen2
NOC
segz
¢ HaV
sepl
-Oﬁ
¢ 120

aiva



00052
00°052
00*052
00052
00°082
00°0g2
00°052
00°082
00°*052
00*ose
00°0s2
00°052
00*0s2
00*0Se
00*0s2
00*o0s2
00°0s52
00°0G2

00°0s2

(00022}
(GAON
3ro8v
*14)
Wniva

30v4uns

ONYT 30

*A373

20 3003 101¥l1S1qQ
18/20/21 31v(0 SS320Hd

00T
02

0n2
oet
ot
0%t
041
0%
0%
o¢
02

(68817%)
(34 SV
1/79N)

NOHI

(124

(e8glL)
(NW SV
79N
IS3IN
=YONVW

0e*
6°¢2
2°1
11
2*'1
(1] 3
0s°*
€1
09°
0L*
H*1
0°1
11
21
21
0L
0°1
2°1

(1s8tL)
(EON SY
1/9NW)
a3A70s
-SId
3LVHLIN
¢N39
~0Y¥LIN

v

AJANNS ¥D1907049

L0° €S

9r°* 021

el* LET

91° 11

s1° tt

€r* 96

&60° Q9

st* oLt

60°* <9

go0° 8S

[ L6

L1t gel

91° AR

ar° [ YA

a1 FAR!

60° 89

| 9 0 28

e 6l

91 20t

(€0€0L) (l0g0l)

(13=2V (794}
d33d a3A10S
SNOL) =S1Q

a3nos $SININL
-SIQ -11SNOD

¢+s0170S 40 wNS

¢SQI110S

YivVa ALIVNp

¥3ATY 379v3 1v 4 3719v3 -
= HOIYILNTI 30 IN3ILdVdIn 5ILVIS u3LINN

-- €2
- .
- 6*8
- 0%6
-- 20t
- ze¢
- 9°7
- 0°s
- Led
- 9
- 2°s
- 949
81l €9
oEt 182
621 99
- 0*¢
- g5
- 2%
- oop
(00£0L) (S5600)
(1/9) (2015
Q3108 sV
-s10 1/9K)
2 *930  0Q3AT0S
081 LV ~S1Q
INAIS3Y  *vIITIS
501105
¥ILVM
00144251

0
d-

°.

Oo
Oo
Q-

O.

c.
o
Lo
o
"
1

ﬂ.

(05600)
(4 sY
/79nM)

a3A70s
=SIQ
$301y
=-0N14

£l
92
L2
8561
Ll
e
82
(a6l
Sl
2e
9561
sl
21
61
92
6l
e
9t
el
L
6l
L1
6%61

02
gv6l

(54%600)
{70S SV
T1/79W)
U3nes
=510
3ivdnNs

‘OOOA
anre
I.QﬂN
AVK
..OﬂN
¢ 834
seegl
23gQ
I.Omc
AON
LERF-1V]
¢ 130
LARE ]
ne
I..ﬂo
¢ AV
...NN
onv
seenl
ne
.o.Nn
NOr
$090
AV
...°~
¥
..-Nﬁ
UV
vo12
¢ B34
**gQ
NP
00.0.—
LR -T-)
oooJN
NOP
...mN
¢ Y¥aV
oc.@ﬂ
ee6l
¢ 120

3lva



0w
99

001
06

1t

201

ee

{(0%+%00)
(€00H
Sv
1/79W)
31ivNo8
-y¥vd1d

€e
95

2e
oL

6

92

(01%00)
(EQJVD
14
/79W)
07314
ALINIT
=VNIV

20 3007 1D2I4isIa

18720/21 31va SS3J0¥d

91

{(50400)
{202 s¥Y
VoK)
Q3Al0S
=S1Q
30Ixpl10
NOBYHVD

(00%00)
(SLINM)

Hd

94

(96000)

(SOHWN)
IONV
=13na
=NQOJ
J14I1)
=-3ds

HV o ¥3nly

ot

(08000)
(SLINN
11ve02
=WNNI
-1VIg)
307102

VIVO ALTVANG H3LVM

3wv3 LV u 3719vy -

0s91
0591
Zns
2ny

el
a8t

”s
”S

S8

091t

(19000)
(542)
SNeanvey
=NV LSNI
“mo4
“WVv3dls

01se
00€e
oy1e
glee
ocee
ogeed
YA
ogse
01w
0€T1e
og1e
0981
o158l
0lsl
oLnl
0gsl
0Gw1
0191
00s1

(L2 4
0002

-

(09000)
aNg23s
H3d
1334
318D
N1
+$30YVHD
~S1G

00122241

26l

c6tl

(6%000)
({In 08)

v3Iyv
3dvians

AJAHENS TVIIO0T049 = HOIu3INI 40 INAWLdVda30 SILVES G3LINN

coothuninnooimnmcocnnotnininco
-
CRDDDDL NN~ NV DO
LR KN ]

* s & s v s

cownmmine
e 5 & & & »
~r00o~

cin
. o
< o

m.

09

0°s
(0TL00)
{2 93Q)

3yNiv
-d3dn3l

ut gl
voel
uetLlt
0081
0081
0091
ogLl
0€LT
0081
0081
ogLl
oeLl
veLt
SvLl
SuLl
0081
0ELT
0Lt
svil

oLl
slLl
ooyl
onel
silt
sn01

0ELT
0011

oett
- ves 2
4961 ¢ 3VW
goct *eeyl
AON
...om
120
seeg
9961 ¢ 43S
see
8sel ¢ anv

0021
00¢tl
svll

aiva
3wlli



-—- - - - - - - - - - o= seegp

- - - - - - - -- - - - - .0 .QN
- - - - - - - - - - - seegca
- - - -a -— - - - - - - o0y
- - - - - - - - - - - - -laﬁN
-a - - - - - -- -- - - - cl.ON
- - -- - - -- - - - - - - - - 00-0—
- - - - - - - - - - - seagy
- -e - - - - - - - - - LXET ¢
-e -an - - - -u- -- - - -—- -—a -— e .ﬁ.ﬂ
-on - - - - - - - -- - - - -I-N—
- - - - - - - - - - - - o] 1
- - - - - - - - - -_— -— vee
- - - - - - - - - - - 20040
-—- - - - - - - - - - - ° 8 -QO
LX) - - - - - - - - - - eseg()
-a - - - L - - - - - - L4 cTO
L] - - - - - - - - - e LAAX 11}
- - -- - - - - - - -e- - - -‘.ﬂo
anr
L L) - o= - - - - - - - - ssepngp
- - - - -- - - - - - - . ocON
- - -e - - - —-e - - - - seegy
9e 9* L 1 91 0°2 91 1t o9 €2° 0 *er6e
" 9° 8 1* L2 8'€ 61 L €9 L0° 0 veegy
- - - - - - - - - - - .0 omC
NP
1t [ 8 2° g°c e°’s e Lt 66 s2°* o eer2l
ot 5° L e 2'c LAl o2 0 %S €2 0 XTI
AV
- - - - - - - - - - - Q..GN
Lt 8 S 1 1°¢ 2°'s Sh 0y el s2* 0 seeQg
L1961 ¢ yvw
Y - - - - - - - -~ - - L] .oOﬁ
AON
L AR £* S te L2 'y 9¢ €2 g0l gl 0 seegz
120
- - - - - -- - - - - -en . .lﬂﬁ
9961 ¢ d3S
AR LA S 1 g° 9 6°6 8 L4 so°* Q shezt
ggel ¢ onv
(0%600) (SE600) (2€600) (1£600) {0E600) (G2600) (S1600) (20600) (00600) (81900) (G§9%00)
(13 sy (X SV WN100S (VN Sv (9N SV (V) sv (EQIVD (€00VD (N SV (€00 sV 3iva
1794} 1/94W) IN3ION3d o1ivY A/ 9W) V/94%) A/79KW) T/9W) 14 A79w) 1/9K)
g3A10S a3Aano0s NOIL 03A0S 03A70S a3anos 31VNo8 I79W) Q3A70S 31VYNO8
-510 =S1dQ =-dy0S =-SI0 =-Sla -sla =HVINON SS3N =SiQ =Hv¥2
¢301y $WNIS -qv ‘WN1aoS *wnls WNIDJVD *SSAN ~QyvH JLVILIN
=0HI  =SVi0d WNIQ0s ~3INGVW =QYvH ‘NIO
=0HliN

V1ivg ALITIVNOD H3ILVAM

20 3000 101M1S10 N9 ¥3ATly 379v3 Lv ¥ 379v3 - 00142251
18/20/21 31vQ0 SS320Hd AIAENS wD190703Y - HOIN3ILINI JO0 INIWLUYAI0 S3LVIS u3LINN



(T9E0L)
WW 1€0°*
NVHL
YINIS %
*WYIa
TIv4
¢ dSNS
*a3s

29

(0%£02)
WN 9T0°

NVH 1
Y3INI 4
*WVIQ

v
‘dSnsS

*a3s

20 3002 1J1yislia

18720721 34v0 SS3IDoHd

%

(6€E0,)
WW 800°

NVHL
HINT 4
*WYIQ

v 4
*dSns

*Q3s

%

(gecol)
WH #00°*

NVHL
Y3NT 4
*WVId

vy
*dsSns

*03s

%

-
-

(LEED
Wi 20
NVHL
HINT 4
*WYIQ
1vd
*asSns
*Q3s

AV u3

A3IAUNS VDI9077039 -

L0°
e

L1*
9r*

€e

Q0°

L) (E0g0L)
0* (ld4=0V
43d
? SNOL)
U3A705
=-S1a
$S0170S

(2og0L)
{tAva
d3id
SNOL)
Jd3aanos
=sIdg
*Sa110s

VIVQ ALIOVND d31VM

AlH 379V3 LV d 379V3
YOIHIUINI 40 INIWLI¥VEIA SALVLIS GILINN

%S
oe

ezl
L1t

q

(10E0L)
(179w)

a3aios
-S10

SSIN3NL
-115N02
40 WNS
¢salos

00TLLe291

(95600)
(eoIs
SV
1/ OW)
J3aAnos
=-s1qQ
*vII171S

0r
ol

”"*

0°*

ﬂ.

Q.

(05600)
(4 SV
A/9W)
a3Aws
~S1g
301y
-0N14

1961

9961
ot
gsel

ta%600)
(%05 SV
A/9wW)
U3A0S
-S10
31v3INS

ses 0
LX)
.-'m‘ﬁ
LR
.l.MN
[XRNP]
LERY S
-om~
seepn]
..'ﬂﬁ
...Nﬂ
lcc—..—
LR TR
LER TN
sseyQ
eeeyy
seecy
LR Y]
ee0 10
anr
O.QCF.
LR
s eg
..QON
..lmc
LR X))
NAr
sve]
LEA T 1]
AVK
see(2
sse(o
¢ HVW
0-@—
AON
LR ]¥
130
..aﬂm
¢ d3s
I..Nﬁ
¢ onv

vd



0861
oret
81e
0LLY
000€
0996
995
0901
0Hs1
LS8
2%6
%96
6LE
¥2¢€
982
S06
09€
S6S
919

080€
ogel
949

€St

'a
12

6°1

L€

966

(s5108)
(Avasi)
030N3d
-SNS
$394VHI
«S10
¢INIW
«103S

(v5108)
(179W)
Q30N3d
=-Sns
CIN3W
=-103s

20 3002 13I¥1SIa

18/20/21 31v0 SSID0¥d

00°0s¢

00°*0s2

00*0s2

(0002¢)
(QAON
3A08Y
*14d)
WNiVQa

32V.4uNS

ONVT 40
*A373

AZANNS

02

(se8ll)

(34 SV
3/79n)
NOY1

0¢

(E88TL)
(NW SY
a/9n)

3S3IN
~VONVIW

WY H¥3IAINM

- - - -
- - - -
- - - -
- - -— -
— - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - -

- - °°~ No
Ooﬁ - - -
o€* - -- -
-- 001 66 S8
NQM - - - -
O.ﬂ - - -
ﬁ.ﬁ - - -
08°* -- -- --
- 0071 66 6

02° -- - -

(ISBIL)  (9mE0L) (SHEOL) (w9EQL)
(EQON SY  HWW 00°1 wWw D0S* WW 0S2°

/9K NVHL NYHL NVHL
G3AT0S YANTJ % ¥3INI4 ¥ H3NIS
-slia *wyvl1dQ *WYIOQ *WVYICQ
JLVHLIN v 4 1IvS TV
*N39O *dsns *dsSns *dsSns
=0¥LIN *Q3s *03s *03s

Viva ALITIVAD ¥3ALVM

379v3 Iy ¥ 379v3 - 00142251

AVAIO0T039 « HOIHILNI 0 INIWIWVA30 S3IAVIS G3LINN

%

-w
-
LY
-
-
LY
-
-aw
am
-

5L

iL

Y8

(Ev€0L)
Ww S21°
NVHL
Y4aNId %
‘WYiIQ
mvas
*dsSNs
*03s

69

89

L961

SL
9961

gse6l

(29e0L)
Hn 290°
NVHL
Y3NIJ
*WvIQ
mva
*dSNS
*d3s

..-m“
*ne
‘te
*el
..MN
'ON
*sl
*sl
A
N
21
.ﬂﬂ
01
*60
*BU
*9U
°g0
*9y
*10
anr
*0€
*6d
*6¢
rege
regy
vegy
N
.NM
..-.“c
AV
se8(2
..'CN
L-11]
sesg]
AON
ssego
190
esep
¢ 43§
eregy
¢ 9Ny

® 8 ¢ @ ¢ & % » 2 2 O F e
® & @ 6 o 5 & g & o o s & o

31vo



0¢
as

80t

6%

-
-
-
-
-

{(0»%00)
(EOOH
SsvY

1/ 9W)
31VYNO8
-¥V¥21ld

(0I+00)
(€00VD
Sy
A/9W)
01314
ALINIT
=NV

20 3000 121YiSIa

1B8/20/21 3L1V0 SSIDONA

s*1
1*e
6°9

-

S°.
9L

7°L

el

(60%00) (00400)
(202 SV (SL1INN)
1/91W)

g3A0s Hd
510

301

X010

NOBHYD

£ee
sde
sLl
Wl

(R

£ee

eetl
el
vel

i
LL
03
it
[+
L

{56000)

{SOHWN)
IONY
=12nd
=NOD
21412
=3dS

AV HAALY

0t

(08000)
(SLINN
1vHg02
-WNNIT
-1v1g)
40100

viva ALTIVIID ¥34VHK

-1

261
0s91
uegt

S6
S6

"y

gt
060y
0604

0lte

-
-
-
-

-

(19000)
(540
SNO3NVL
~NVLISNI
*m074
“RWV3¥LS

470v3 lv 8 319vy
ArENS WITHOT0HY = HOTAILIND 40 INIpLd¥Vg30 $31% 15 G3LIND

o9oclt
oeoe
0s1E
0se6l
ogze
0Lel
016l
oLee
01y
0L1e
0602
0g2e
0LLe

pooe
0061
09gl
068l
g6l
ogwe

(09000)
QNO23S
d3d
4334
218ND
N1
$39HVHD
-SIu

Golsp2¢81

61

26l

- -

(6700
{Iw 0%)
v 3ayv
Jav dans

0°* 0011 *erye
6961 ¢ avn
[/ oEwl eeeLe
AQIN
0% 0091 *e0E0
130
0L 00E1 L §
anv
0°g 0051 *'ru
nr
0y 0011 b 1
) 0060 **rg50
8961 ¢ AWUW
0°¢e 0021 ***90
120
Sy 0051 b 4
'y 0521 0ol
- - ..IO.H
d3S
S*'y 0081 eerde
06 oott AR
S*e oeel eeegl
s°6 0Ew [ R A ¢
0°sg 0061 eerll
o*s 0061 ***60
0°%g 0081 ***y0
0L 0061 se0.0
S*6 g8l e gy
S's 0081 1Y}
0°gl 0Ep1 AR 2V
Gte oesl ree€0
G'a 0061 s o
Sy oeEs | e 10
9NV
(=] 0€BT e lE
0L 0081 et iE
0°0T1 0081 A -Y
001 0€E81T L -1
s*0l 0ELT 008
S°9 1 %-A i T4
1961 ¢ nr
(0TV00)
(2 930) 3Lvd
35NLv InlL
=43dn3l



m.
o.

gl

(0%600)
(10 sv
A/9W)
03A10S
-S14
301y
=07HD

o.
n.
oe

el

(SE600)
(M SvY
V/90W)

03A05

-SIg

“WnlIs

-SV10d

20 300D 121¥1S10

18720721 31VQ SS3J0Md

(2€600)
WNIG0S
IN3ON3d

AIAHNS VIIN0T019 -

Nl
1

2°

ﬁ-

(1£600)

0ILvH
NOIL
~d¥0S
-qQV
WNIGOS

QI
L1

B'E

-

91

(0€600)
(VN SV
1/9W)
03A70s
=Stda
‘WN1Q0s

AV HIATH

st €

-
-
-
-

(92600)
(9W SV
1/79W)
a3A70S
=SI10

*WNIS

=3INOViN

L

(S1600)
(v)y Sv¥
1/9W)
d3inmos
-S10
WNTOIVD

VIVG ALIVND d43LVAE

3Wv3 LY d 319v3I -

HOITHFLINT FC

LN L4V 430

62

-

01

(20600)

(€£0IVD
A/9NW)
31YNO8

~HVINON
¢SS3N
“(GYVH

oolizest

€
0s

021

(00600)
{€02v)
SV
V/OW)
SS3AN
=JyvH

SILvES ualInn

1

g1*

€2’

-

(81900)
(N SY
N/9W)
ganus
=S1d
JIVALIN
ENID
~0dLilN

seago

6961 ¢ avi
- eve 2
AQON
- ...mc
13u
0 see g
oanv
o LER T
anr
-— -.(C
i} sreyg)
8961 ¢ AUnW
- LR 2
120
-— ere 2
- ‘6l
0 *ol
d35
- FF
- Ll
- (XX IR
- eoey|
-
onv
P oo-ﬂ
- LER TS
- 14
- *yge
- *Le
—-— crego
L9el * r
(SH4900)
(£0D SV 31vd
79K}
31VNOY
ad=108)



19
%9

(0Hc0L)
WW 910°

NVHL
M3INT 4
*wWY1a

v
*dSNS

*Q3s

%

€5
25

19
9

&%

{(6£€0/))
WW 800°

NVH L
H3INIJ
*WYIQ

T4
*dSNnS

*a3s

20 3002 12181SIQ

18420721 3LV0 SS330Hd

%

2%

oy

2s

£s

0%
(gEEC02)
WH $00°
NVYM L
¥3INTI %
‘WYIQ
v 4
*dsns
*(a3s

AJANNS

L2 90
1£3 6U*
- m_.o
= --
Ly -
- otr*
2¢ --

(Lee0l)  (€080L)
WW 200°  (14~DV

NVH1 Yad
H3INI4 B SNOL)
*Wvig J3aios

v =510
*dsns ¢5d170S

*a3s

-

£gl

L92

v He

6t 9

(20€0L)
(AYQ
43d
SNO1L)
a3A70S
=S1Q
¢sqgInos

VIVA ALIOVIID H3LVvM

|84

59

-
-
--

(1ogo0L)
(1/79W)

a3aanos
-510

$SENINL
=1LSNOD
30 wWNS
*5¢170S

»v H3IAINY 319v3] LY 8 39V3
IvII190 TG40 ~ yOTu3IND 40

001l
0091

-
-
-

(SH010)
(34 Sv
/90)
318vy3
~A0J3Y
aviol
fNOYIT

- 00122261
INANEHYATA SALVLIS (ILING

(G5600)
(ols
Sv
/79W)
a4AT0S
=SIQ
*vOITIS

c.
M.

1°

0*

-
-
-
-

-

--

(05600}
(4 SV
W9K)

Q3N WS
-51ly
*3UlyY
014

- X}
6961 +
- 0
m.N L
mM [ ]
e v
6961 ¢
- [N}
+V~ .
- e
- LA
- [XJ
- L
- .
- ve
i (Y
- e
- *e
- [ )
-— X
- [ R 4
1961 ¢
(6%600)
{(#0S SV 3
F/79KH)
U3INTI0S
-S1G
31v3ns

92
SV
*Le
AON
‘€0
100
el
9nv
‘tu
ane
‘94U
‘90
AV
2]
120
‘le
‘61
‘6l
d3S
*de
Ll
*5l
‘ol
11
‘60
‘gu
*LO
2"
*S0
*H%0
't
el
*lu
Ynv
*le
*0E
b1+
‘de
Ll
92
wne

1vJ



6g*
2°¢t
2°h
S19
0SS

L*9

€S

0991
oo%net

2€9

0sty
0682
0ghy
cee

o9%l
002
0022
08€l
0151
0911
otot
0201
0085

€58
L9¢
»98
99/,
0601
0£91

(55108)
(Avarsi1)
Q30N3d
=5nS

$ I9OYVHI
-SIQ

$ IN3W
-103s

21
€
BET
LN

92

oh

66¢
0211

eLt
v64h
%St
£2%
91
€ee
LEE
0oge
ste
22
g6l
6Ll
€Lt
SiLL

st
691
2Ll
051
002
gve

(#S108)
(1/9W)
030N34
=Sns
¢ INIW
=103S

20 3002 13I#1siQ

18/20/21 31v0 SS3D0¥d

00°*052

00%0%2

(00022)
(QADN
3rony
14
WNivo

2V IuNS

aNvyT 40
‘A3

oot

0T+

0Tt

09971

(s8814L)
(34 SV
/9n)

Noul

* -- 0ut 86 6
* - Uuy 66 26
001 Lo 96 26
001 86 96 26
1 - - - -
(ITVR 66 6 94y

-- - - -
- - - -
- - - --

- - - -
- - - -
- - - -
- - -— -
- - - -

(1sgty) (9%€0L) (SHEQL) (2ot 0L) (Ev€0L)
(CON SY  WW 00°1 WW 009* KWW 052°* wWw &21°

/9W) NVHL NYHL NYHL NVHL
JsA70s HANIA % o93NI4 3 H3ANLID % WiNIDd
-SIq *WYIQ ‘nwvia *nuvld *wWyId
31YHLIN v d v TV Jvd
*1439 *dsns *dSNS *dSNS *dsSNS
=0M1IN *U3s *Q3s *Q3s *03s

HY

AIAENS YD TH0TI0HY

VivAa ALLOVND H34VM

MIALN 39V3 Ly o IOV - 00T1Li251
- HOTHILNT 40 INIWIHYA3A SILVLIS GILIND

%

S8
L

Ll

(dut UL)
WA €90°

NvHl
43Nl d
*wWvViQ

v
*dShs

*yas

%

6961

896 (

9L
LL

-

89

1961

(19£02)
Wi TE0*
NVHL
HINT S %
*wvid
v 4
*dsns
43s

. . . .

¢ ¢

® & 5 & 0o 8 & o @

e 8w & @



201

9%

%01

(0%400)
(€0JH
Sv
A/79W)
31vNO8
-yvo14g

20 3000 (JTH4SIa

18/20/21 31VQ S5370%d

%8

99

6t

£h

6S

28

S8

(01%00)
(£00V2
Sy
/9W)
a73r14
ALINIT
=YV

€e
1+2

€1

Qe

13

[

(50+%00)
(203 Sv
F/9W)
Q3AT0S
-S10
30Ix01a
NOPHYD

gL
6L

(A}

0*s

6°L
(00%00)
(SLINM)

Hd

HY

AIAHNS VD TI90T0A0

el

Sel
ST

822

5gl
gl

L1t
21

1et
121

261
L5t

21e
212

2Ll
2Lt

gee
602

021
et

601
18

941
Lz

€ee

(56000)

(SOHWN}
JONV
-120Nna
=NQD
21310

(0g000)
(S1INN
17vgod
=wNNI
-1¥7d)
80702

=3dS

{99000)
(Wniva
3no08av
14)
JOVis
WV3IHLS

ViVG ALIVND ¥3ivm

Sl

vzt
ue1

eh

891
vyl

t6L
8L

866
866

0.9
0.9

6Le
6.2

8L
8L

06

12t

tv62
299
099¢%
266

901

1)
(19000)

(542)

SNO3NVL
=NV 1SNI

$Mo4
~WPIYLS

H3AIN 3T9v3 Liv o 379v3 - 00122251

MOTHILNT HO

o

(01000)
{2 930)
3LV

~Y3dwil

INJWiHVA3aG SALVLS J3LIND

Jged teric
ST

0o teenl
ug ol
ugdl
veltl
STTI
0041
gl
g+l
0o+l
0gHl
SHel
001t
g0t teele
AVH
S101 b -7
0001 teegpe
. Yydv
00¢l b N ]
0L6l ¢ VKW
00s1 teeg
J30
5141 MR 71
ogwl AR FRY
130
0gSt LA T4
anv
Omﬂﬁ ooomﬂ
anre
s621 reeye
AVH
oget b Y4
Ha¥
0021 e0g¢
6961 ¢ HUWN
3LV
AWl L



Aty

G*Yy

92

82
8°'t

0°s

(52600}
(OW SV
1/9KH)
a3inos
=510
SWNIS
=3INOVHW

20 3003 101Id1S10
18/20/21 31vQ S$30044

2t

(G1600)
(vD Sv
A79K)
03A70S
=S10
WNIJTIV)

€e
he

92

1

2t
L1

02

12

(20600)

(E0JVD
/9W)
3LveoO8

=2{VONON
$SSAN
~(H4VH

86
€1l

26

£S5

5
9L

201

901

(00600)
(€00%D
Sv
79KW)
SSanN
=Q4VH

v

AFAUNS WIIO0N04Y

00°*

{09900)
(#0Od SV
A/9KW)

g3anlos
-S14d

$OH 1 H0
$JLVHA
«S0OHd

viva ALIVD

H3IALY 379V3 LV 3 30v3 -

- MOIMILNT 40 LNAW]HY4I0 S3LVES

Sl*

(05500)
(Y0d SV
1/79nW)
aviol
$JLVHd
“SOHd

gg* -
lZ2°* -
Lo® -—
91" -
£ -
€9°* 000
2c* -
g1°* -
9¢* -
(81900) (80900)
{N SY {N SV
Y/79nW) N/9W)
d3AT10S U3aanes
=51d =-S1u
JLVYHLIN  VINOWWY
*NFO $NJY
~0HlIN “QdLIN
HMILVM
00TLLENT

et

(90900)
(N SV
V/79W)
aviolL
JINYINO0
LN}
=LaLlN

GJ3LInN

u .
[{61
- - .
C .
o .
- ]
C L]
o .
- L
o L
-——— [ ]
C L]
(TR}
X ] .
- .
c L]
- .
- e .
- L ]
c -
6961
(SH900)
(L0l SV
A7UR)
JLVHNUH
-24v)

Qo_.N
e
ol
6l
AV
*ul
LI
*4L
‘ol
LJ0
*Hcd
*ye
ony
*2e
2
ne
*91
l.@ﬂ
NCP
*le
-nﬂN
AV
‘6l
*6é
daV
‘el
¢ NV
*9(
930
*9d
Ly
19¢
¢
ary
*sl
ane
*Le
AV
*6d
qa¥
*9e
¢ 4K

EFRAY



ott

007Y

(96010)
(NW SV
a/9n)
03A70S
=Sin
$3S3IN
=VINVW

20 3002 101IHiSIAO

18720721 31VQA SS3I0UA

Qo1

(9%010)
(34 SV
I/79M
Q3A10S
-S10
*NOYI

G4

1%

8*e

gt
1+C

13

6

[

©*9

(55600)
(201S
Sv
79K}
Q3AN0S
-51a
sy2I171S

AIAHNS WDI19071049

ﬁ.

(0S600)
(4 SV
A/79W)
a3anos
-S10
$3014
-0N14

X4

(6%600)
(#0S SV
1/9W)
a3An0s
=-Sld
31v47NS

VivQg AL1IVhD

(09600)
(1D sv
A/9W)
G3AN0S
-SIJ
tdard
=0IHI

L I [ St .
1L61
H* Y e 62 .
e v} 1 ¥yl .
he 9 [ g1 .
He L 1° %2 .
- - - - .
m- F Nn {-m 3
g 9 i° geg .
0L6l
- - -—-— - -
22 9 e L1 .
- - — -— L ]
-~ - - - .
hel L [ S*¢ .
6961
(qE600) (2E6U0) (1€600) (0£600)
(¥ SV WNIgos (vN SV
A79W) IN3Oy3d olivy /9w)
a3anos NOlg d3A10s
-S10 f=<[0}] -51u
tWNIs =gV *HNLuoS
=SV i0d WNI1UQos
HILVM

AV HIATH 379V Ly 4 39v3 - 00TLL251
= MOTYILINI 30 INJWIHVEIU SILVLS u3lInn

¢

‘e
NET
‘6l
‘6l
AVH
ol
HVK
*al
‘ot
120
*ye
‘ge
Piak4
2
*2e
ane
*9l
‘91
el
‘12
‘12
AVH
*62
*6e
HdV
*t0
HVkW
9l
230
b 14
‘Lo
130
*0e
onv
*5l
ne
L2
AV
62
HdV
9
3K

31vd



20 3002 10141510

18/20/21 31vQ SS3II0Hd

88

L6

06

v8

698
L6
S8
€8

(E4E0L)
WW G21°
NYHL
M3ANTS B
*WYIQ
v 4
*dSnS
*Q3s

Le

e8

(29€0L)
Wi 290°

NUHL
HANT 4
‘W10
vd
*dsns
*Q3s

%

(1H€0L)
wi T€0°
NVH L
H3NT3 %
*Wv1Q
BRLE!
*dsSnsS
*Q3s

(0%E0
WW 91
NVH)
HiINIS
‘WYl
ERLE]
“dSnNs
‘43

L) (6€€0
0° wWW 80
NYHL
% M3ANIA
*WYIU
TIv4
*dSNS
‘Q3s

MV o¥3ATY 379V3 Lv 4 319v3

-

L) (6€E€0L)
0° Wk »00°

NVH L
% ¥aIN1A
*WYIQ
vy
*dsns
ta1s

vivg ALIAVOD

%

L

9€

60"
60°

BY*

(LEEC0L) (€oroL)
Ww 200°*  (14«DV

NVHL
HIMNT S
‘w710

1V
“dSnsS

*Q3s

HIlvm

AFARAS WOI90703Y = HOIMILIND 40 (NI jdved3a

d3d
%  SNDL)
03A70S

-SJQ
U105

ootLeest

28t

9%l

(20e0L)
(AVQ
d4d
SNOL)
03A710S
-sly
sdlnes

S3LVLIS (3LINND

&9

06

lz1

el
6961

(toeoL)
(N/794)

U3AT0S
-g1d

$SAMNANY
~11S1u0
40 WS
$SUTTUS

QOQAN
Nt

nccﬂ—
AV
ot
UV W
*sl
*st
130
‘ue
‘g
any

ane
.o-0~
..l@ﬂ
N
-00~N
.Q.—N
AV
CQUON
'-.DN
HaV

¢ YUYW
Io—
J3¢
*9¢
..IN,C

-
-

a9y

M-



082 st - -- - -— - -—- vt b6 veerz

NCT
€9 €A1 -- -- - - -- - uot vb 6l
- - - -- g°*1 - -- -- -- -—- *61
AV
o°1 6 -- -- - - -- - .- - o]
1i61 ¢ HVR
L2 9 - -- - - - -—- - - serg]
- - - - - N-A - - - - -e -- s-ma
130
86 9% - - - - - - 001 ¥6 veryy
- - 0 o} oc* - -- - - - sagy
any
€It 2» -- - -- - - - o0ut $6 ceege
-- - (] 0 o0L* - |- -- - - see o
ane
-- .- 052 02 0°*1 - - - - - eee gy
29 He - - -—— - - - - - vergy
NOP
-- - oL 0 g2 00° - - - - ses 2
91 12 - - -- -~ - - -- - cen g2
AT
8°t 81 - - - - - - - - vergy
HeE 91 -- - -— - - -—— -—- - el
yd¥
- - 01 0S "1 - - - - - . seegy
0L61 ¢ SVR
£°¢ 01 - -- - - - -- - - resy
230
- €1 - - - - - - - - sesGy
056l 2007 0ol 0 08* -- oot 0ot 66 L6 a0y
. 120
001 95 - -- -— - - - -—- 001 tengg
9Ny
219 051 - -- - - -- -— 00t S6 vevg|
e
62L 212 - - - - - - Vot 96 ree,2
AVR
m.o Q\N -- - - - - - - - - s 0 g
HdV
-—- -— 0LE ~-- 91 - - -— -- - revgg
6961 ¢ ¥VKW
(66108) (%5109) (6881L) (€881L) (1SBILY (998IL) (Lwe€0y) (9hg0L)  (SYEQL)  (99E0L)
(AYQ/1)  (/79W) (34 SV (NW SV (EON SV (%HN SV WH 00°2 WW 00°T WKW 005° nAW 0S8Z° 31VU
030N3d - 030N3d 1/910) /79n) 1/9KW) /79W) NYHL NVHL NYHA NVHL
-Sns -SNs nNOodl 3SIN G3IN0S g3A10S YINTY % ¥3NI3 % u3NIJ % d3ANIA %
$394VHI ¢ IN3IW ~YONVA =510 -510q ‘WY 1a ‘Wv1a *wy iy Wy iU
. -SId -103% JLVHLIN  VINOWHY TV v 4 1vd T 3
¢ LN3n N3O NE9 *dSNS *d4sns *dsns *dsnNs
=103S -0ulIN =0¥LIN *(3s *Q3s *Qds *G4ds

VIVAQ ALITVAD HILYM

20 3002 121yisio v H3AIN 379V3 lv 4 3719v3 - 00142261
1820721 31VYQ SS30NH4 AIANNS VIIO0T039 = HOIMIINI 40 INININVLIO SHLVLIS dILINN



s1
Hel
L A4 %

€*1

0°1

(S0500)
(200 SV
T/79W)

Q3aA0s
-S10

3qixol1dq
NOHYYD

LA
1*°L

0°g

{00400}
{SLINN)

Hd

20 3000 131d1s10

18/20/21 31v0 SS330%d

(00£00)
(1/9W)
A3A710S
=SI0
¢NTF9AXO

A3AENS

0L1

Tot

sie

L2z

291

L

132

ez

€Ll

L6

g0t

EEl

(56000)

(SoHWN)
30NV

=12n0

=NOD

J1413
=345

(08000}
(S1INN
1v€0D
nNN1
=1Yd)
0702

MY OH3IAIY 3T9V3 LV 4 I19v3 - 001/4.2G1

(0L000)
(riLel
ALl
=UIs
=Aanyt

VAVO ALEIVND H3ALVYM

70*9

(99000}
(hniva
np8v
L)
30V 4S
WY3J1S

BLE

0621

b6

[s

99t

0291

eLE

P

©0Og

050€

00st

sl

(19000}
{540)

SNOANYL

~NY1SNI]

¢M0d
WY 3IBLS

261l
c6l
6l
26l
261
26l
ceal

261

(6%000)

(il US)
v 3uv

30v4uns

V219071049 = AHOTHIANL 40 LIN3m1dvdldd SILVIS G3LINN

0L
0%
a*L

O-

G*9
0*6

0°

(0T600)
(2 934)
ERTRN R
=dddridg

0001
0£91
STt
o€t
0011
0021
oott
0011
0001
ot
VETT

00wl

EIN L

1861

9161

£L61

2Let

1Led

..Nﬂ
¢ AVKH
QINF
¢ e
..QC
AVH
.‘mc
¢ Y34
icqc
100
l.mn.c
v
-OC
N
..Cﬂ
¢ HUNW
*thu
120
AR
9NV
-OQN—
ikl
-.ﬂ“..
*ONDC

A1vU



- cee

1861 ¢ AV
-a - - - - - - - — - - - - -.omp
.60 ¢ 00
- - - - - - - - - - - - '..mc
AVA
2*s ve 02 o1t 0t0°> 0o* Ble - ¢ 601 58 evegy
g6l ¢ €34
- - - - - - - - g - - - - - - .-.QNC
120
g1 21 L LE 050°* (38 20 - 0 LE 1] % At 1]
onv
0°*S L gt a8 - - - g2’ Y S8 uL A XV
NO
heg 9t ve 2l - - - 0e* 0 LO1 g8 veeut
L6l & yvim
- - 02 Se -- - - - 0 6L S99 *reny
LoV
- - -t - - - - - - - - sy
onv
- - - - - - - - - - -— .IQQ—
ww
- - 2t %9 - - - - 0 €9 2s A ¥
1461 % N
(62600) (51600) (20600} (00600) (12900} (69900) (lgg0l) (81900} (S9%%00) (0%%00) (01%00)
(OW SV (vd Sv (EOJVD (€02VD (d SV (%0d SV (n SV (N SV (L3 5v (EOOH (€00VD 3ivd
A/9W) F/79W) /oK) sv 9w} RV /79W) 1/9nW) V/9n) SV Sv
Q3aAT0S Q3AT0S Alvnp8 T/9W) G3ANS  U3AT0S U3A10S 03AI0s 31VNOY /YWD N/9W)
-S1d =SIa =4V INON SSIAN =Slu -51IQ ~S10 -SIU -8vD 3LvnNoa G314
‘WNIS WNIJVYD $SSIN ~OYyvH ¢ OHLHO $OHLNO0 CONeZON  3JLVHILIN -4valg ALINIT
-3INGVW “QuV M ESNUORD  *31VHd ‘N3O ¢NJD -~y Ty
=50Hd =S0OHd =UyLIN =0dlIN
VIVO ALTIVOD H3ILvm
20 3000 101IM1S1Q AV HIALY 379V ALY o 379v3 - 001Lz2261

18/20/21 34ivQ SS320Hd AFAUNS IVIIS0TI03Y = HOIHMILNI 30 IM3plHV430 S3IIVES GILINN



(95010}
(NW SV
/9n)
a3Aanos
-S10

- 83S3N
=VONVW

06
0L
(1%

{99010)
(34 Sv
A/9M)
Q3A70S
~S1d
‘NOMI

20 3002 10141510

18720721 31vQ SS3d0¥d

€9
[ a4
L*e
1°g

-

(0%0710)  (95600)
(NJ sv (201S
/oM SV

a3A108 1/79KW)

=-S10 a3inios

$¥344d00 -Sia

*YDI111S

(05600)
(4 SV
1/9W)

03A0s
=510
$3018
=0N74d

MV HIAIM 39v3 1v 4 379v3

(545600}
{70S SV
A/79W)
Q3A10s
-SId
Alv4ans

(Ure00)
{1y Sv
T/9W)
d3anos

-SIU
*301y
=QHD

2°
m.

G*

(5e600)
(% SV
A79h)

a3a’os
=-sid

SWNIS

~Sv10d

Vivo ALEVND H31vMm

- 0014LL251

(2€600)
w13U0%
INIOH3d

AIAHNS VI190704Y - HOIYHLIND 40 1NARi¥VdIT SIUIVES 03LInN

(lELLO)

Ollivy
NOLL
-4 2US
ICc

WiI1u0s

tLet

(0E600)
(Vi SV
1/9K)
[SELNI)
-S1u
swnidos

el
¢ AVRA
ve o
s oanr
N

AV
..wc
¢ d3d

140

2NV

M
*0E

..o‘C
100

co¢—
9v
ane

s NI

J1vd



(0%c0L)

Wh 910°
NVHL

Y3INIA %
*WVIQ
\ vy
*dsns
*Q3s

20 3000 101d1iSIC
18/20/21 31VY0 SS3J0Md

(6£€0L)
WW 800°

NVH L
Y3INT 4
‘wmyia

1vd

*dSNS

035

%

8€ 2
6€ 2¢€
£y €€

(BEEDL)  (LEE0

wW ©00°* WKW 20
NVHL NVHL
¥INTIS % Y3IANIS
*WVIQ *WVIQ
1V 4 vy
*dSnsS *dsns
*g3as *Q3s

gl*

30°

L) (e£0g02)
0%  (14-0V
¥3d
% SNO L)
a3A70s
«S10
sSUI0S

(20g€04)
(AVQ
ER
SNO L)
@3A70S
-s10
+S01705

9%
€0t

9ttl

(10€0y)
(T1/9W)
Q3ATI0S
=510
$SIN3NL
=11SNO2
40 KwNS
¢SaI0s

YIVQa ALIIVOD H3IALVYAM

{(0E110)
(17 sv
790}
G3IAT0S
=-S10
WAEHLIN

¥V 43IAIH 319v3 LY o 379v3 - 00TLi291
AIAHNS YIIBON03Y = XOIMILM]D 40 INIWIHVAA0 S3LVIS O41IND

(06010}
(NZ SY
/90)
g3AT10S
-51Q
L3e]1 V3 ¥4

<

[«

N
o
~
o
—

-

.« & »

- e

1261 ¢

(oguio)

21
AV
21
W
*5U
AV
*SU
H3 4
‘90
130
*Eu
oy
‘ol
NOP
‘e
UV
*Hi
12¢
L 2
afiv
‘%1
ane
sle
NI

(S SV ALVu

RV
U3Aws

-Sld
*HNLL
-NOMLS



20 3700J 1JI44S1a

18/20/21 31v0 SS300Hd

6t
€y

Y

et
0804

¢ogel

(65108)
(AVa/ 1)

030N3d
-5ns

$ A9YV HD
=510
CININ
-1035

02
66
Ty

51
Sev

onnt

(v5108)
(179K}
030N3d
~5nsS
¢ IN3W
-103s

00°0S2
60*0Ss2
00°052
00°052
00°0S2
no*0se
oo°o0se

0D 0S2

(000g2L)
(GADN
JAoBv
*ld)
WNiva
A2V AUNS
arvy Tl 40
*A373

*1

06°*

{teetL)
(CON SV
A/9W)
a3aIAns
=S1Q
ALVHLIN
MR
-0dLIN

ey

AAAUNS WITO0N03Y

(97E0
WW 00
NVHL
EELDEE
vy 14
vd
*dSNS
*(3S

001

001

66

001

LY (S%E0L)
'l wn D0S*

NVH1
% u3INIS
*WYIO0
v 4
*dSNS
*03s

%

VIVO ALTVIIO HILUM

86 64
66 S6
L6 €6
L6 16
(%H€0L) (EREOL)
WW 052° MWW 521°
NVHL NVHL
H3nId % UINIS B
*WYIQ *WY10
1vd TIv3d
*dsSnNs *dSNS
*y3s Q3%
00tLLZGT

HAANIN 3uvl AV U 379V -
= NOTHIINT 30 INBR1lYY430

(2ut 0/}
Wn 290°

NYH L
ISELP
“wvlig

R LR
*dsis

*d3s

SALVIS UALINND

%

([&L0
Wi e
NvHL
H3INLJ
‘Wvlu
BREE]
*dgns

*idn

1i6t

L)

0

%

¢ o ® o s

]

21
AV H
21
nr
-1V
AV
*SU
034
*Hy
120
9r v
*ou
nNee
*ut
UV KW
¢4
130
*%i
arv
*y1
anre
D—N
L1l

aivd



0°9tl Ovg2 0*682 Te6E vge ——— £€68 Wi04

ot 061 - 02 ,—- 122 1€

02 0Lt 0°t Vg 02 -—- 2ee 0t
0°9 001 0°% Sg vz --- 061 X4
0°¢ 0z 0% Sg oz -——- s0¢ 86¢<
0°¢ 0L 0*s e (F4 —— L2 Le
0°¢ 02 0°% Sé og ~—- 49 9¢
0*¢c 02 0°9 0ot DA _—— L61 [=%4
0*¢c 02 0°L LTT 01 .- LA b
0°¢t 02 ot 9g1 02 - [ 04 £d
0°t 02 02 Ho2 0e —— 9ce 2¢
0°€ 52 02 912 vz -— 6ed 1¢
0°¢ Y3 o1 0Lt 62 ——- 612 0
04 08 0t Ugt be —-- 522 ol
0%y 08 o0*¢e gl vz -—— 9ee Bl
0°*s Se 0°L vet ve -- BYe il
0°4L 001 0°9 STt 02 —e- v9z g1
0%6 o1t 0°*s ott ug ——- w2 =} !
0°s 06 0°9 0ot ve -——- ‘Ll L2
0°¢ 0¢ o° vg og -——- vy €l
0°€ 0L 0°¢ UL ve -——- HE et
0°¢t 02 0°€ ' ue - 2uE 11
0°¢ 04 0°¢ VL 0g - 91t Ul
0°c 0L 0°€ (‘N ]y - 9¢E 6
0°¢ 0L 0% S 0% .- U*E )
o°t 04 0°s 48 Uy ——- P13 L
0°¢c ‘gL 0°8 511 0w ——— L9t 9
o°¢c 5¢ 01 Lgt 0s -—— €6¢ S
0°¢ 73 02 261 vg 9y €lw L
0°¢ =¥} 02 802 04 ——- thhy £
0°¢ =7 og €2 06 -—— inY c
0°¢t 08 o %ee 0ot ——— 2es 1

¥38W3230 ¥IGWIAON 4380100
(AYQ/SNOL) (/9K {S342) {AVa/SNOL) {(179KW) ($42) (AVA/SNOL) (79w) ($30) AVU
3949YHIS1a NOTLVYHL 39HYHISIU 394VHISIA NOTLVYL 394vHISIQ 39HVHISIU NOTLVYL 494VHIS IO
INIWIQ3S -N3ONQD NV 3ty INAWIAIS «~NIDINOD NY 3R INIWIGAES =N3JONOD NV 34
NY3IRW NV 3K MY 3N

8961 ¥3BHILY3S OL £961 HIAAROLIO HVIA HILVA ¢ (AVA/SNOL) (Q3ANIASNS *3onvHISIC INIWIGIS

020 AANNQD 20 3LViS 00°052 Wniva 0026l vINY JOVNIVHU SEECHNT  JUNLIUNOTI W 1le  3Uriiav’
S9SN AINIOV 3INNOS WY3IHLS MV H3ATY 3T10v3 (v ¥ 3OV GUlLLest HAvkry MOTLVAES
[8=-€0-21 SI 31V0 SSII0Hd AAA»NS TWVIIOET0I9 ~ HOIMILKNL 40 INIWLIAVAIG SIEVIS 04L1INN



QOO C0COo
® o o 00
-ttt ot ot

Qo0 o0oQ OO QO
e e o v »
- g ot

s e ® 0 @
—t ol gub gt gy

HOHV MW

(Avarssnol} (V1/79W)
39NVHISIA NOl vyl
AN3WIQ3S =N3ONOD
NV3IW

(
gD

oner 0° 4w

[=] o

e 0
ccCcooo cooCo

. o a a ® a s
— . —— —

s o & @
— ot e —

(=4
Lo
oocoo
« o - .

(=)
0
[N -N
L a & L]

-

o
0
coocooo
s & s 0 -
NN NN NN

N
O
cCocOoOooO

AHYNAB3

$40} {AvassSNoL) (/79KW)

YHOS IO 39YVHISIA NOIL1VHL

NY 3 IN3WIU3S =t3INOD
NV 3W

8961 HIBWILAIS 01 L1961 ¥3G0LI0 HVIA uILYM ¢ (A

020 ALNNOD 20 3LYLS
SOSN AJN3OV 2AIUNOS

18=-€0-21 SI 31vQ SS3I0Hd

00°0g
WY3M1S

2 WNLV(Q 00°26l VIV
WY

AFAMNNS VDI907039 - y01¥3IINI

bgl Uty
- C-N
P C.N
29 0*2
c9 vee
29 02
29 0*¢
29 02
29 O*2
¢9 0*e
<9 0*2
4] 02
4] Ue2
2y 0*2
<9 [
(4] vee
29 (R
L9 [{LF)
S9 Qo2
S9 0°*2
99 vee
<9 v*2
59 g2
S9 0°¢
59 0°¢g
99 veg
S9 0*¢g
Sg ['RL ]
S99 0*%
99 0°*s
Y9 0°9
S9 o*'sg
4 AYVNONYC
(S42) {AVQ/SNDL) Cizaw)
394VYHIS1a 394VHISIA NOLLVaL
Ny 3w LINIWIUAS =N3INOD

v 3y

VA/SNOLY (13UN3dSNS *39HVHISTU LN3WIUZES

AOUNI VAU 2EEEenl  JUNLTONOT
Y3IATH 30V 4v H J09v3 001LL251

40 IN3NLHvdI0 SILVIS 03LINA

Gedd vlol
4y 1%
GY (¢4
oY (14
LYy bc
-Lc \IN
69 £24
59 <14
59 L L4
S9 (W4
“9 =14
9 194
SS9 [+24
59 6l
S9 Bl
99 Fa
Q9 9l
59 Gl
[ %1
ud £l
[P P
UL 1l
oL Gl
SL 6
Sl [
YA i
[9°] Pl
0t <
1Y k4
V6 S
L6 [4
Tt i
(S34D) AVU
J9MVHISIA
NV 3k

yev bty 3unllivi
abmfIh NCLLVLS



00%L .- glege veLize -——— T B vegy eyl Wit
-——- -——- - 612 <6 a6g - 1¢
€L2 oel 06St VgH L0¢ €2y U*e =7 Ut
L9% 021 (11190 { 91¢€ LA s€g u*y YA 6c
s81 €9 06071 2ol 1 989 Ve vl (°T4
121 8% 8L6 221 59 469 g Ul Le
941 59 986 651 09 9¢L 0°¢ L 9¢
128! 0g £E%8 681 96 oge o 0L 74
621 ss 998 £Ge 0ET gL 0*2 QY e
2581 09 0L6 1ce sLt 0oL 02 <9 L
881 S9 0101 204 A4 519 0*2 SY 2¢e
6E2 Sl ogtt (4 - upg 02 <9 ¢
6562 08 0021 00t - 0L€ 0°1 09 0¢
482 98 gzt 05 - gz 0°1 uy 61
482 06 VR A Uy —— 192 0er 09 ul
£SY oct 0621 0¢ ——— n2e g1 Uy Li
S89 Sl 0sn1t 0t - 5e¢ (VR vy 91l
0L sel [RE A1 (L - w22 0¢1 u9 sl
2L 022 00gt 0y - Soe2 0*1 (/] LA
649 cl2 oLTt 02 - 691 g*1 69 £l
152 s01 906 01 - gel 01 0y el
t £s ELL 01 i vet 0¢1 LY 11
ey 2 9%9 ot —— St1t 01 u9 vl
2¢ 02 =1:13 0*8 - orT 01 (W 6
€e Sl 095 o*d - S0t 0°1 69 ]
9¢ L1 0Ls 0L - 00T 01 09 L
12 L1 615 0°L 92 96 01 g9 g
€2 st 645 0*9 - ve 0°1 09 g
0% S2 06S 0*s -——— bg 0o*1 09 L)
&S [ 129 0°*S - Gg 0*1 09 €
69 (] 8ES 0% —— og 01 U9 e
”6 0 B69 (VA - veg u*t 09 4
annr AVW W ydv
(AYQ/SNOL) (1/79W) (5S40 (AVA/SNOL) (T/9NW} {(542) (AVQ/SNDL) {1790} (§42) AVU
A9HVHISIA NOTIVHL 39MVMISTa JOHYHISIU NOTLIVHL 398VHISIO 394VHISId NOTLVYL 498VHISI0
ININIQ3S =NIONOD NV 3W IN3AWIU3S ~N3ONQD Y 3IW INIWIOIS ~NIDINOD NV Hid
NY3W NY 3N NV 3
8961 ¥38W3IL1d3S 0L 2961 HIATOLOO HVIA MIIVM $(AYVQ/SNCL) Q30NI4SNS *IFOHVHISIA INIKIALS
020 AINNOD 20 3ALVILS 00°0G2 WNLYQ 00°261 v3IYY JovNIvYd 2EEeeHRt  IUNITONOT gl 11o  aUuNLILv
S9SN AJNIOY 32HuN0S WY3INLS MV O H3ATIY 370VI LY H 3T19v3 d0TLLest PRI ROLLVLS

18~E0-21 ST 31VQ 553704d AIANNS WITO0039 = HoIMILL 40 INFWLHVHIQ SIALVLES CGILINA



HVIA J0 %02 J3IN332X3 QU038 40 SAVU YNTISSIn 40U 46NN HER YUY

2*€lcey oLl ¥V IA
He1081 —— 14241 01eat ——— EIq 4 %L00¢ - v 0845 WLl0L
-——- .- -—— oLt 2L B5h <Ll LR 016l 1t
1L 21 022 ogl L2 %16 Us01 e 1 elte [
9t 9 22¢ 042 q6 %66 Uggt ug e pove (X4
g4 8 022 91¢€ 021 026 levtl S6e 0lnl e
6°%S (‘R § 0ze o%e 88 grot tagl S2€ olte P4
&'y 9 922 0ge S6 Qort 691 Syl oved 9<
L8 71 oce 69% 651 o1t ChEL 09 0161 5¢
Sl 2l £e2 oge sg vael tott uge oLt e
6*L 21 £v2 02¢e oL 0611 046 U6l oiel (¥4
o1 Sl §s2 88t s01 v2Et 60L 0g91 06l el
11 st 0L2 £ls 2Ll oG U h3 sel v9 Lt e
L1 22 4314 €SY tu 01st 6.5 et 0591 e
91 02 (4] L A4 101 VP 9es 0El 0051 o6l
12 9e 1L1e ¢0¢ 001 ['FAQ¢ 919 0491 0L9l el
€2 S2 9te L T4 001 0021l 199 2st ul9t L1
0t ot 9Lt GBE 801 vzelt 8LS se 1 0551 9l
9¢ €€ 404 1P 4 cEl 02et $5% Lel L udat sl
9t 1€ 9¢hy L09 %1 vegl 6€S et 591 Y1
8t 0g 0Lw LLS 1ol 0991 %25 221 06591 el
1§ ] 62 0€S €S9 561 0951 9499 691 0L 91 2l
©S L% 065 €08 2L1 gLt 696 ale 0L9l it
85 og ' 0t1L 01071 SLt og12 tget Slg 0€0¢2 0l
001 S 628 01%1 oge vree Uyge L1y 09¢2 6
091 s9 %16 0991 892 0g2e gzt ueeg 1902 [}
002 8L 296 0981 262 uiee B QL1 osRrl L
022 06 868 0921 L ¥4 vge 1 889 Us1 0021 9
06t 26 08L 95% 601 (1191 025 %21 (211 5
00Y LS 0s9 66¢ 101 uBe 1 tgy 5el vEwl 4
0e1 %9 899 L2718 901 Ungl 866 tel 0551 €t
021 %9 %0L 618 o€l ogel 26l vyl 0E9L Z
051 €L ELL 049 1108 uggl €06 vel u69l 1
HIBWILd3S lsnany Anr
(AVQ/SNOL) {(VW/79W) (S42) (AVO/SNOYL) (V/9NW) {(S40) (AV3/7SNOL) (W/9r) (S42) AVD
394VHIS1a NOILlVY1 39MVYHISIO 3JOHVHISIU MNOTLVHL 394VHOS1A A9HVHISIa NOT LVl 39+2%vHISI0
LIN3WIQ3S =N3IONOD NV 3w INIWIQ3S =N3JMOD NY3IW IN3WIQ3S =NJIINCD NV AW
NY 3W NV 3w NV I
8961 HIABWILATS OLl 1961 H3IBOL20 MHVIA HILVM S (AVQA/SNOL) g3AN3ASNS *IONVHISIA INIWIASES
020 ALNNOD 20 31VIS no*pc2 wnivag 00°*261 V34V FoVNIVHYU 2EECHYT  FANLIONOT gl 119 3 J1LvT)
S9SN AIN3IOV 3I34N0S WY3HLS MY HIATH 49V Lv 3 JN9vy OUILLZS] MABKON O LVES

18=£0-21 SI 31vQ SS3204d AFAENS VDTI90T039 =~ AHOIHMILNL 40 INIWLEVAI] SILVLES Q3LTun



6v°1y ——— oLtz vellt - SeltE L*91lE -—- Ulgw wiod
LT S ss — -—— o= leg sl g2t 1¢
18°* S 09 1°€ 2t S6 Leg a1 c21 e
1e* S 09 2°t 21 0ot £*s 51 uel 6<
18°* S 09 2°€ 21 oot €45 Sl et 8¢
18* -] 09 2°'¢t 2t 001 5% st sel Le
[§: 2 5 09 2't 21 00t L*S a1 iyl 92
8g* S s9 2°¢t 2t 001 18 02 ust e
8g°* S €9 2t FA 001 {°d (UF4 st e
ge° S S9 2°'¢€ 21 0ot Gey 0g Uyl €<
ge°* ] S9 2°'¢ 2t ot g9 ve qet ed
88* S S9 2'c el oot v*L ve uel 1<
gel L 0L 2°'t 21 001 2°9 02 CRa) 0e
€°1 L 0L 2t 2l 0ot LAl v 611 sl
[ 3 0L 2°¢ 21 vot O*g 02 [PRA¢ gl
g1 L 0L 2t el uot FA - g 2sl L1
£°1 L 0L 2t et 001 (4 L2 (71 gl
LA L Sl G*y st urt €9 61 29! cl
LS L Sé Sy st urt 68 02 “n9l b1
€1 F) 0z S*Y st utrt b1 € 19t el
c°l Fd S9 S st o1t 9¢ 8q %91 21
te1 L 09 Gty Sl utt 62 49 ' 891 1l
g1 6 09 sy sl ottt Ll LE gLl ol
91 6 g9 g st utt he 4 oLt 6
L1 6 0L S sl utt be eq ULl &
gl 6 SL S sl urt LAt ve gLl L
6\ 6 08 S sl Utt 6°8 61 £Ll Cl
1°¢ 6 1] 6" st Gz1 6°% 01 L8l S
12 6 S8 6y =1 o2t l*s oY 6yl L
22 6 06 6% 51 021 €L %1 %6l €
2 6 06 6°% sl Oeg1 L*S 1t ¢6l <
g2 6 s6 6% sl vzt %*s vt e 1
¥38wW3230 H3IBWIAON ¥3H0LD0
(AVYQ/5MOL) (1/9W) (S40) (AYQ/SNOL) (/794W) (S42) (AYQ/SNQL) (/9n) (% 42) Avy
39HYHISIA NOILlVYHL JONVHISIA J94VHISIY NOTLVYL JOHVHISIQ 394VHISIQA NOTLvdL JYLVHISTQ
IN3W103S ~N3INOD NV Iw INIWIQ3S =N3IINOD Y 3N IN3WIQ3s =-NIDONDD MY
NY 3K ) NV 3W NV 4
6961 HIOWILdIS 04 8961 ¥IAOLD0 HVIA yILVM ¢ {AVQA/SHOL) Q30N3ISNS *39HVHISIA INIWIOAES
020 ALINNOD 20 3LVIS 00052 WN1vQ 00°261 vIHVY IoVNIVHU -2CEEenl  3UNLIONOT HZATT9  3UnLItva
S9SN A2NI9IV 3IIHNOS WY3N1S WV OMAATH 319V3 LV o 3Wv3 001442851 o3unnNN NOLLVLS

[8=£0=21 SI 3J1Y4 553204d ATANNS TVIIO0T039 = HDIMNFINI 40 AININLHVYL30 $3UVLS 03LINN



o611 - 6821 %2 L —— 268 Le* ot -— 66ll viol

65° 4 GS -——- -—- - nee € ug 1
6G* L 4 - m—— - ve £ 0g 0t
6S* b4 &S bdale - o= \ A € ug 6
4G 4 0s ge* € he 92°* £ ct e
LN ] 0s ge’ € e 92°* € ¢t il
L1k b4 0s 82* £ € 9e° € <t T4
2s"* » a» gz°* € b BZ2* £ »E e
0s* L4 94 ge* € g 8e* £ L1 e
ge* L LA g2°* € e Be* ¢ (4% (94
gHe 4 vy 82° € Y€ 62°* £ 9t ed
gh* " 2% 82* (3 Ye : 62 € 9¢ id
4 >0 € 1L 92°* € 2¢ 62* £ g€ (114
ee’ € 0% 92° € (4 62° £ Gl 61
tee € 8¢ 92 € 2¢ Ige € g€ gl
1€ € fE 92° £ € 1¢* t Bt At
te* € B6€E 92° € ¢ ic* £ 51 9l
1€° € gE 92° € A » L (% t vE ol
1ee € ec 92° € e¢ ac” € (] 71
{ce € Bt 92° € ¢ ac’ £ U £l
te* € 8€ 92 € ¢ 4 2 € (V3 el
te* [ B€ 92’ € € =1 2 € u% 1l
1e* € 1% we' € o¢ e € rad 231
1e* € 1% " £ g nE* £ Y 6
1e* € at »e! € (M he! t o9 ]
62’ € 9¢ %2 € Jeg gc* t HY i
62" € 9t %e* £ 'T> 9¢* 3 LA 9
62* € 9¢ we! € og By Y Yy [
62! € S€ He € ug 0g* % 9% Y
62’ € 13 %3’ € ve 0g* # G €
6c* € St 42 € vg »g* Y (31 4
62* € St wee € vg 6y °* Y 3=) 1
HIHYH AYVNYHIS AYVNNYT
({A¥Q/SNOL) (1/79K) (S40) (Avarsshol) (T/79W) (S42) (AVQ/SNOL) (1/00) (540) AVU
) 394YHIS IO NOTLVML 394VHISIO 394VHISIA NOTLVHL 394VHIS1a 394VHIS10 NOL LVYL 49+vi40510Q
- INIAWIAIS =N3IJNOD NV 3 INFIWIQ3S =N3IINOD NV 3W INIWIGS “NIINGDI NV
NV 3IW . NV InW NV3IW
6961 HIAAWILYAS 0f 4961 HIANLIO YVIA ¥ILVM ¢ (AVA/SNOL) G30MILSNS *IDONVHISIO INIWIUALS
020 ALNNDD 20 3LVIS nn*0ge wniva po0*2el Y3uv F9vNIVIU 2EEE6HL 3UNLIUNO)D e l19  JUCLILV
S9SN AJINIOY 302MN0OS WYIANLS MVOMEATHY 319V LV H 3T9vy 00TLL261 MABWIN NUGTAVLS

18=£0=21 SI 31V0 SS3J0Md ATANNS VIIO0T039 = HOIHIAMNI 40 LININLAYAIT SILVLS QILINN



86LE2 - 058s.¢ LeLecee - 666 49° g ——- qLEe tylud

wee - con 041 001 uz2s ——-- iadd - 1e
0ETl 922 0941 LAt Uy 929 LS oe qul oy
02et L2 0€8 { LAt Sl 719 89 92 Gul be
0621 2se 0681 162 Sl CHE] 56 St GO yd
0sI1 242 09.1 %99 cee Ug0 1 {*s ug oult Le
2€6 L1e 0651 €Ly 061 226 1*°s ¢ 46 Yc
i%S 9¢1 06n1 96¢ 0Lt %49 8¢ St 56 (¥4
g6¢€ A &1 0%ET 102 0S1 Utg 9°¢ Sl Ve Hhe
GlS 641 0EHT 68¢ owe S1s 9t ST 06 £
669 S8l 0041 7€ 6%2 91 gt S1 06 2e
19¢ voe 0Iv1 6€ 2s 912 LA S a1 sy 1<
626 €ee 0L% (s 2L lge £*2 01 1] 02
00€1 962 0291 [ ] 901 21e €°Z 01 Gy [
0l61 L8¢E 0681 2¢ £9 9g1 22 01 0k gl
0614 099 0sE2 Sl 2t St 22 01 ol Ll
0L0% 899 0tee St £t TA¢ 2*e 01 vy 91
92L 591 0E9T 2°6 vI4 021 9°1 B Si sl
[:1:34 8¢ 1 0t€ET 2°6 02 01 9°1 2] Sé [ 2}
HEe €01 0021 6°9 st 0Lt 9°1 B oL el
%02 2l 0501 9°8 02 091 sl 8 [\F3 el
AR 94 g68 9*8 02 Vgt Q1 Y Le Il
291 89 288 18 02 051 1*1 9 0L ot
Lt 1] [ WA 18 0e UGt "1 9 S9 ]
2i ey 2teo 9°L 02 Uhi 1°1 9 59 8
9y 2€ SES 9L 02 0n1 [*1 9 49 L
L1 he 02s 0°L 0l et *t 9 99 9
€S 9¢ 595 o°L 02 ogt 19* S u9 [
LS 8t 09g G*9 02 021 19° S 09 L
Fa St 564 c*9 02 vzi 18° 5 09 [%
LA S€ S9% 6°'S oe o1t ig* g 0y 2
£8 29 S6% 6*S 02 CAg! wL* g 121 1
3annr AV Hadv
(AVQ/SNOL) (1/9W) (S4D) (AYQ/SNOY) (179W) (S49) (AVQ/SNOL) (1/79W) ($43) AVQ
JONVHIS IO NOTLIVHL JOYYHISIA IOUVHIS 1A NOILVYHL 394VHISIA 309VHISIQ NOTLVHL I0HYHOSIA
IN3WIQ3S =N3DONOD NV 3IW IN3WIQ3S «N3INOD NV IW IN3IW1Q3S -N3ONUD MY I
NV 3W ’ NV3IW NV 3+

6961 ¥38W31d3S 0L 8961 HIBOLIO HVIA HILVM ¢ (AVQ/SNOL) QIUNIASNS *394YHISIU ININIOIS

020 ALNNOD 20 31ViyS 00°0582 WNLvYQ 00°26l V3YV 39YNIVHU cEEEHYl  3ANLIVNOT g ll9  3dnLiLv)
S9SN ADN39V 324N0S WY3LS MV N3ATY 379Vv3 v ¥ 379v3 00144251 adun N NCTLIVLS

18=£0=21 SI 31VYQ SS3D0¥d AAANNS TIWITOCT039 = HOTHILIMI 40 INIWLHVAIO SILVIS OILINN



80°EHL»S £42S1 &Y 4A

g*9ttl = 11iey 5089 —— eauLe 62681 —— OtbHn viol

= - .- LL SH ¢t9 clE by G0el ic
1t 21 B8%¢ 9L eh 719 ((F4 > e AL A 0€
£t LA 9G¢ 29 L€ uza9 545 et eLst 6¢

P4 X 01 L92 oL Y 219 265 Lyl 06t 1 g

9L ot g€ee G9 A4 045 1es ugt olel Ll
91 0z 962 9L gs s1s i Lyl A 9¢
gl 12 »2¢ 8s q% Sg94 0011 02e 0981 s
9é 92 »9t 9t gl uge 665 Lol 01s1 e
e 82 goe €S HE 516 8G¢E 6 Vil [ -4
1€ 8e 2ls 19 L€ 809 S2€ 6 0ret P4
9c 92 eLE SS 4% <€9 SHe %6 09€E1 12
0e 12 9G¢ 96 9SG HEQ 99¢ 2ol 0EET e
62 g2 2L€ 1%- ] g% vE9 00% . Sut (LA 6l
Le 92 8¢ 1] 8% 99 Shey FAN YA gl
62 92 804 S9 ey 549 34 911 0ERT L1
6t ¢ 0s% 89 9% 9% 915 12t 0851 9l
" Le SLY | W2 | SHg £99 vl Ui9l st
139 (12] Q18 6l £S UsS S69 Lnl LSV 21
99 44 585 slt 19 869 565 e2! 049l el
091 9L 08¢ 45t L9 uge 96% 011 0Ls9l el
102 . S6 BOB oce L8 L6 9y 911 025l 11
LS 2% 00s g2 001 Y66 ££s 621 0£61 ol
L2 92 Bet 00€ ottt o101 619 5ol 0gs1 6
ge 92 ®0% LE® 9t 1 Vell 60L 191 0e91 ]
ge 92 L L €65 851 Vet 1 h.8 81 0941 L
o€ 9¢ 2EYy S8L 891 vegt 906 %61 0ELt 9
£ 2¢€ S6% €6 €Lt 0002 196 002 0641 S
09 LE 209 &"9 461 09¢1 0201 002 0681 K
%9 LE %9 62% g2l oegst 218 B2l 0691 €
el 0% B899 262 6l et 190 891t 0691 4
99 6¢ 929 L6d %8 urel £26 161 061 1

¥39W31d43S 1snNony Anr
(AVQ/SNOL) {/9W) {S42) (AvQ/SNOL) (1/9K) {($42) (AVYQ/SNOL) {1/9W) (S40) AVQ
394VYHISIG NOTivYl 394YHIS1IA JOYVHISIU NOTILVYL 394VHISIA 394VHISIO NOlivyl AUYVHISTU
ININIA3S -~N3INOD NV 3IW INIWIQ3S =N3INOD NV 3In IN3WTQ3S =N30ONOD NV 3IW
NV 3INW NV 3N NV 3w

6961 ¥3BWILdIS 0L 89a1 HIAQLOO0 YV IA HILVM P (AVO/SNGL) OIONILSNS *3JOuVHISIO UINIWIUSS

020 ALNNOD 20 31ViS 000G anlva 00°261 v3dv 3IoVNIvHd 2EEcoeyt  3UNLEIONOT gk 11y 3UNLELV
S9SN ADN3IOV 3IMNOS WY INLS NV HIAIH 479v3 Lv ¥ 39vy 00144251 C3MeNN NGILVLS

18=-€0«21 SI 31vQ SS320xd AZANNS WOIONTI030 = HOIMILINI 40 INIWNLHMVAIOG SALVIS GILINN



00.¢ ures

02t -
o1t w2l
ott vzt
ot 02t
art1 "I |
. 011 gt
021 Oct
021 et
02t oet
Qet uel
0ET gt
ott et
0gt vel
021 0wt
02t Unl
02t unt
02t Uyt
021 gt
0z21 ust
a2t 091
021 ULt
(IFA g1
021 uel
02t Qo2
a2l ute
021 age
02t 0g2
oet 02
0zt got
02t Uwe
021 uge
H38W323Q H3IGWIAON Y3H0400
(AVQ/SNOL) (79W) (S42) {AVQ/SNOL) (V/9W) {542) (AVQ/SNOL) (V/90)
394VHISIQ NOILlVH) 394VHOSICO JOYVHISEQ NOTLlvyl 3934VKIOSIA 394VHISIU NOTLVyL
IN3IWIQ3S =N3IINOD NV 3 IN3WIA3S =N3INOJ NV 3IW IN3WIQAS =N3INOD
NVY3IW NV 3 NV 3w
0461 M3IBWIALAIAS Ol 6961 HIROLIO HVIA HMILVM S {AVQA/SNOL) Q3IANIHSNS *3OHVHISIU IN3WIUdS
020 ALINNQOD 20 3JLVLS 00*052 WNiLvg 00*261 v3IYY 3J9UYNIVHU 2LLeenl  A0NLTI9ONOTY
S9SN AON3OY 3IIHNOS WV3INLS MV MAATH 471993 LV o 39v3 OUTLLESt

18=E€0-21 51 31Y0 SS320%d AFAENS IVDTI9077039 = HOTHIAINID 40 INIALHYGRAO SILVLIS QILINN

teold aviud
Uyl 1€
udd [F1%
Lud 6
ule <
vEe Lc
yaé Ye
Gye S¢
[N L2
CTA (%
éut ¢c
C18 l¢
SHY 0l
0LG nl
4499 gl
9%y L1
L1y g1
€96 gl
Uvel ol
088 [ el
viel 21
VR 11
0401 P
vanl k)
(LA ]
%L L
LeL 3
S99t -
21ic L)
192 €
YR ¢
6HUL 1
(S42) AVU

39aVHOSIQ
MY AW

ettty 30NLLEvT

sAUNNN NCITEVLS



0e92 az2se 0y 0€ Jviold

08 - 56 1€
08 —— %6 0€
0g ce= 56 6c
o8 Uep G6 8e
08 ve %6 Le
08 Ve 56 3¢
sg 0 Se Se
S8 ue Q6 [ 24
(1] ue 56 £e
1] ve 56 ee
S8 T 56 1<
<8 Oe S6 0¢
1] ve S6 6l
S8 ve 51 gl
se ue 46 Lt
98 te 56 91
58 Ue 001 sl
=12 ue ‘0ul LAt
g do 001 £l
G8 ve 00t 2l
se v6 001 11l
S8 v 001 0ot
1] Ue 001 6
sg ve 001 8
58 Ve 0ol L
S8 Ue 001 )
06 06 o1t 5
06 ug [I30] L
06 ve ott £
06 ve ollt I
06 Ve 02l {
HOHVHW AdVNEE3 AMVYANYC
(AYQ/SNOL) (/790) (S42} {AYG/SNOL!) (179} (5400 {AVG/SNOL) (179W) (S42) AVU
39¥YHISIAO NOILlvdl 394VHISIC 39YVHISIC MOTLVHL 394VHISIQ I98V4IS 10 NOTLVYHL 39HYHOS1Q
IN3W103S =N32NOD NY I IN3IWIG3S ~N3IONDD NY IW INIWIGAS =NIONDD R 3w
NY3IW NV 3w NV 3

0461 ¥38W31d3S 01 6961 YIACLO0 dVIA HILYM *LAVQ/SNOL) (30N3JSNS *30yvHISIO LivAWIU4S

020 ALNNOD 20 31VIS 00052 wWNLvQ oo*eel VIYVY IVNIVAU cEEgoyl  AGNLIONDT glelly 3JUNLIivi
S9SN AIN3IOV IIMNOS WY3INLS AV H3ATIM 379V LY o FMov3 00144251 BECRININTI0) UR A

18=€0-21 SI 31V0 SSIDONJ AJANNS IVIIO0T03D = HOIMIAIND 40 INIWLIPVLIQ STILVLIS 031liN



ggree L8519 [see iviod

——— (111 - 1c
0611 Vgg 28 (]
o121 99¢ ¢ 6¢
0211 8SE 1g e
S86 6Z¢ 6L e
%96 #g8¢e Ll 9¢<
otot 98¢ 6L s
626 6¢ SL Yve
Sv8 [pe sl £l
SiLL lee b 2¢
LLTA 612 oL 1e
geL %92 Y8 0e
869 114 YA 6l
869 1Y QL 61
2€9 L9Z YA L1
299 Yre (93 9l
002 88¢e 1%} gl
008 L9e 08 »1
0001 eone (] el
oo8 991 0y 21
002 121 1% 11
009 901 oy ot
002 e (] 6
00R 96 [137] d
00g Y6 (%] I3
(L] 98 Uv 9
[t 8 ue S
oSy 70 e ”
00n Yy ug t
oLe 24 W] 4
09¢ Y5 vy 1

3NN AV 1l ydy
(AYQ/SNOL) (/9W) (S42) {(AV0O/SNOL) (1/9W) (542) (AVO/SNOL) (/9m) ($40) AVU
JOMVHISIAO NOTIVHL 394VYHIS1a 3oH¥YHISIU NOTAVYL 39aVHISIA FOHVHISIU NOTRVHY JUHVHISIO
IN3IWIQ3S =N3INOD NVIW INAWIG3S ~NIINOD NY I INIKIQ3S =N3INOD MV Hin
NV 3IW NV 3N NV Il

0461 ¥IBWILAIS 0L 6961 ¥3IAOLI0 HVIA MILYM *(AVQ/SNOL) U3UNIISNS ¢ 394VHISIO IN3KWIQ4ES

020 _ALNNQOD 20 3LVIS 00°0%2 wniva 00°26l v3yv JOVNIvHQ 2EEEenl  3ANLII9NOT denlty untllen
S9SN ADNIOV 3IDHNOS WY3HLS MY H3ATY 3M9V3 LY ¥ 3ovy 00DLLes] BAUANN NUTLVLS

18~€0-21 SI 31VvQ SS3D0¥d AAAXNS WD TO01039 - HOIHILND 40 INIWInVd3Q S34VIS Q3LINN



BREBGOL HEE9Y9] dVaA

9€9.L1 YonHL Wit U vivl
- SvR voge 1t
3z2¢ HEY 0Lee oK
0S¢ utle a6lle 234
86t 68l vyee we
9%¢ [2:74 6L 1 L
EvE 19y Vot 1 9¢
0t gl 0SI11T T4
29¢ 998 666 bd
06€ SH6 146 L
gly 01 0lut 2<
0L% A A glot 1<
SES goet L6 0c
029 viet 0501 6l
989 ugzt 0%01 Yl
869 uiet 9€6 Ll
19L ve2l 1L6 9l
SHe agel onut sl
%68 vgel 0%l LA
658 Ussl 0021 el
BE9 ggel 0€et ¢l
92% Oglt oyel 1
ogy ogr1 01ct ot
8GY Uget [ 9 3
0€s Uyal G911 <]
cEo Ons 1 ogul L
82L Uesl 0811 9
258 G1el otet S
L56 142 uhel L4
SiL 0oLt elet £
S6L oeel 0921 I
€oe tele ug Tl {
¥38W31d3S 1sn9nvy AINC
{AVQ/SNOL) (V/9KW] (S4) {AVQ/SND1) (1/79W) (542) {AVQ/SNOL) (V/79KW) (542) AVU
39HVHISIA MOl AVYL 39HVHIS 1A JOHVHISIA NOTLVHL J94VHISIA 398VHISIA NOTLVHL 4Y4VH3ISId
INIWIO3S =N3IONOD NY 3 INIWIA3S ~N3IONOD NV 3K IN3WIQ4S =N3IINUD 1V A
NV 3w NV AW riv 3k

0461 ¥3BW3L1d3S 01 6961 d380L00 AVIA HILUM S (AVQ/SNOLY (QIAONIISNS *IFOuVHISIC UINIWNIG LS

020 ALNNDD 20 31VLS 00°*0S¢ wniva 00°261 VIYY FoVNIvad 2ECEGy  3ANLIONO) sdu 119 Junllilvi
S9SN ADN3OY 3JIHNOS WY3YH1S AV HAATH 479VI Qv ¥ 3avy 00T4Lest At NOTLYLS

18=E0-21T SI Q1VY( SSAD0OMd A3ANNS TWOIO0TOHD = HOTHIINI JO ININL2VLAO SILVLS JILING



02€e 9g0¢ 6655 aviod

29 : - vee 1¢
29 4] vl 0t
29 4] u9l 6
%9 28 uel g
%9 78 01t ie
99 78 001 Y¢
0L 28 vot Y=
%L k4] sul He
YL 28 ull £d
L2A Ye vel ¢l
L2 g el i¢
9L g vy 0¢
9L 48 LEt 6l
97 ) o5l gl
9L up 191 Ll
9L [4.) £51 9l
gL bg Ll [}
gL 96 04t LA
8L 86 orl £l
8L 001 unl 21
8L S01 voe (|
og a11 ute '3
0g S11 vl 6
08 0zt 0ge 8
1] Ul 6¥c A
08 Unt 14 9
0og 0Ll ee S
0g ugt L1 b
[} utt 162 €
28 el UuE é
e8 091 00t 1
¥38W323Q Y¥IBWIAON 4380120
(AVQ/sSNOL) {/79W) (S43) (AVQ/SNOL? (/7 9W) (542) (AVG/SNOL) (1/7941) ($49) Avd
J9HVHISIA NOT1VHL I9HVHISIA A9¥VHISTU NOILVHL 394VHIS 1A 394VHISIU NOLivH]L 4UAYHIS1d
INIKIQ3S =N3JNn0OD NV I IN3N1a3s «NMIINOD NVIW INIWNTIG3ES =NIINOD NV 3n
NV 3IW N 3N MY 3

1261 B3BW31d3S 01 0/61 §3A0L00 dV3IA HILUVM * {AVU/SNOL) QICGNIASNS “3IOuVHISTU INIWIULS

020 ALNNQD 20 31VIS 00°*0s2 wnivag 00°261 © V3NV IDYNIVHU 2EEEeyl  4ANlI9onen senlly  4uniiiv
S9SN ADN3OY 3D¥NO0S MY 3YLS MV y3AIN 470V3 Ly ¥ I0v3 00144251 A3fniie HOLTLIVLES

19=-E€0-21 SI 31VQ SS300nd AJAMNS WIIO0T039 = HMOIHIINI 30 INIWIHVA3Z0 §3IVES O3LINN



Y421 Yok YLl il

LE == ¢S 1c
LE o= (= (7%
LE - Uy (Y4
i€ 94 24 kd
{E Ly ) Le
iLe iy 5 9¢
8c€ oY 4] T4
8L Y 4 ve
8¢ 6% s €<
8¢ 6% %S ¢
8¢ vg »S ¢
6€t ug 45 e
6t g "S 61l
6€ 0g 9y gl

’ 6€ s CE) Li
6€ ég 95 91
6€ és 45 St
04 7S ‘Ya LA
0% vg 1 [
% 94 V9 2l
1+ 65 49 11
2% 9 09 ol
2% <9 29 )
r4) v9 29 7]
%4 Yg %9 L
€4 g 99 9
L4} 0g 99 S
(24 0g 99 ]
S 0g %9 3
S% us 2y e
9% vg 9 1

HIONVW AdvNu83 4 AUYNANYT
(AVQ/SNOL) (1/9W) (540 (AVYa/SNOL) {/9W) (S42) (AYO/SNOL) (79m) ($42) AVU
39uVHISIA NOTivyL JOHYHISIO F0¥VHISIQ NOTiVHL 3048VHISIQ 39¥YHISIQ NOILVHL JUyVHISIQ
IN3IWI03S =N3INOD NY 3 INIWIA3S -N3INOD NV 3N INIWIQAES =N3INOD NV I
NV AW NV 3IW NV I

1061 H3BWIALA3S 01 0L61 H380L20 HY3A HILVM ¢ (AVQO/SNOL) CGAANISSNS *3DHVHISIG INIWIULS

020 ALNNOD 20 31VLS 00°0g2 nniva 00261 V3Inv IoVNIvHU cEEELY T 3UNL1ONOT 32¥ 19 3ungtiiv
S9SN AOIN39Y 30¥N0S WY3IHLS AV HIALH 379V3 LV ¥ AT9ov3 00144251 s3edie NOTLvL>

18~£0=-21 SI 31YQ SS3IINN4 AIAHNNS TWIIN0TI039 = HOTHILINT 40 INIWIMVAIG SHIVIS QHLINA



€9l 1l - LeLte 9452 vLot WioL

ome- -——- —— sel i €9
2el g6l 081 6¢tl =13 0ot
€48 022 0141 €nl 1% 6c¢
0801 0n2 0L91 . iet 13 He
0g2l 092 029t ect <13 L
ocel 00¢ 0491 UsT =13 g
|t 06l 0041 uel (13 &d
L9¢€ on1 118 (‘FA =13 %
91¢ ott 82L vet 513 £¢
191 06 989 uet 5t 22
JL T4 9t1l ®Ll9 Unt Gt 1<
FA X 001 14 Ut . &€ 02
1ot 2l 02s ozt =13 61
€01l 1L =1 ug S wl
IRt L8 929 ug St Li
gle ott L{¥} =13 ot 91
H6E Y11 BLR V9 9€ st
0o% 002 0% (] 9t 41
2ee ssl %L9 =1+ gt £l
212 gst g€o9 T4 19 21
264 a9? 089 e 9t {1
80L 00% 9¢%9 Oy 9€ 01
(134 S9t 29% 6f g€ (3
(1~ s2¢ {1 8¢ 9f ]
6% 562 21e i€ € ]
[ ¢4 G2¢ €92 i€ 9€ 9
%9 041 691 it LE 5
L1 Sy EoT 9€ it L
£l 8t 621 9¢ FA t
»1 9 6€1 9¢ At 4
- —-- LA 9¢ LE 1
annr AV V1 8dv
{Ava/sshoL) (1/79W) (5S4 (AVOQ/SNDY) (1/79W) (542) (AVQ/SNOL) (V/79W) (540} Avd
394YHIS1A NOTLUML AOHYHISIA 394YHIS10 NOT1VdL 394VHISIQ JouVKHISIa NO1LVuL JUnVHISTU
AINIWIG3S -NIINOD NV 3w IN3WI03S =N3ONOQJ WY 3K INAWIU3s =NIINUD NY 3nW
NY3IW NV 3 NV 3IW

TL61 ¥3EWALAIS 04 0L6T HIBOLIO0 HVIA HILVK ¢ (AVA/SNOLE CIUNIASOS *IOHVHISIC AIN3WIG3S

020 ALNNOD 20 3lViS 00°*0c2 wniva 00°261 VINY JOVNIVYU eLeEce6yl  3UNLloneT bewl1l9  3ANLLILV
S9SN ADN39VY 30uN0S WY3y1s MY O M3ATY 3719V3 AV H 3Tov3  0014iesl A4HRNN NCIAVLS

18-€0=21 SI 31VQ SS3I0xd AIAENS WVDT90T0T9 = HOTIAHIIND 40 INIWLYYAE3Q SILVLS U3LINN



¥V3IA 40 %02 U30330%x3 AH0IIY 40 SAVQ ONISSIKW 40 HILWNN 310N

L9528 S8EYLT YviaA
1891 65029 €c60L —— CE6HS Wiol
—— oret —— ——- 6091 1€
Lie o111 - - 0051 ot
L1F4 o0got - -—— 0081 62
062 0201 - - oote ue
L0€ Onel - - vog T Le
0EE uggt - .- ou0st 92
1413 06El - .- 00€t ge
0sc€ g4l —— ——- st L 24
124 vgst - —— vost £e
208 (-2 ¢ - - 00L1 2¢<
205 Lest 0Zet Ut 0€0¢ 12
20% 0291 0502 S9¢ 0602 0¢e
2LE U281 U951 s2t 081 6l
50% , 0soe 0112 004 0461 8l
954 Lepl 028z 005 veve IRt
bEDH goee Ugeyn 099 oSy 9l
LYY bgge 045y Vse 0962 5l
89+ Uhed 00EsT 0591 0ERE ni
1949 00ge 00huT 0t8t =1.¥4 i
\ PR voge 02Ly seL vive P4
Seh gose ocgy ey o812z 11
1es 000% 004t SS9 026!l ot
9% 00g* ooet S04 a9t 6
109 000¢ Us21 g1E 005t d
299 vooz L59 YA beet L
»08 0051 s2Zy (% izt 9
189 ooet YEE 021 0€0¢ [
868 004t 26l 021 106 L]
0501 0oLt 61¢€ g2l 226 €
0221 Uoet 204 gyl olvt 2
0621 oogt 22s 891 nstt I
¥3ar31d3S 1snonv Ane
{AVQ/SNOL) (179W) {S42) (AVG/SNOL) (1/79W) (542) (AYU/SNOL) (1/9%w) (632) AVY
39NVHOS IO NOILvML J94vHIS IO A9NVHIS I NOTLVHL 394VHISIC 394VHIS10 NOILVYL 39MVHISIU
LN3WIQ3S =N3INOD NV 34 INIWIG3S ~NIINOD NV 3W IN3W1y3s =NIINOD VT
NV 3N NV IW NV 3k

1261 H3OWIL4IS 0L 0261 HIROLD0 FVIA HMILVM *(AVA/SNOL) Q3IONILSNS *I9YvHISIA ANIHIOLS

020 AINNOD 20 31V1S 00°0g2 wniva 00°26l VIYV I0VMIUHY ZEEEeyl  3IUALIUNON yu 19 3dNLiigvil
S9SN ADNIgVY 3IYNOS WY 341S MV H3ATH 379v3 LV 4 309vy U61LLdS1 AN NCILVLS

18-€0-21 SI 31va SSI00Ud AIAMNS VII9071039 = HOIHIALNT 40 INAWLIHYE3Q SILVLS Q3LINN



Exhibit B
Additional Testing




Bl Exhibit B
BB ADDITIONAL TESTING

It was concluded from Task 1, Well Drilling Program, that no sig-
nificant groundwater supply exists in the Eagle River Valley,
Emphasis was then placed on the study of Eagle River surface
water as a potential means to meet the growing water demands of
the Municipality of Anchorage. To supplement the data presented
in this report for Task 3, Flour Water Treatment Study, samples
of water were taken from eight sites along the Eagle River
between January and June 1981 and were tested for quality.
This Exhibit contains the data from this supplemental testing.

The water sampling sites are shown on Figure B-1. Site A, Eagle
River 200 Feet Upstream of Glenn Highway, Right Bank, corres-
ponds to the Task 3 testing site. Other sites were chosen at
various points to identify potential contamination sources.

Coliform tests were performed on samples from all the sites; how-
ever samples from Sites C and E were not tested on a regular
basis. The results of these tests are shown in Table B-1.

Complete State of Alaska drinking water standard tests were per-
formed on water from Sites A and D on a reqular basis, and from
Sites E and H less frequently, The results of these tests are
summarized in Tables B-2 and B-3. ’

Analysis of the results of the additional testing indicates that the
Eagle River surface water should be suitable for human consump-
tion if the proper treatment is applied to it. If this water is
selected as a future drinking water source, it is recommended
that further, more detailed water quality tests. be conducted.

Additionally, there are indications that groundwater is moving
from the vicinity of the old Eagle River dump to the river. |If
the lower damsite (see Appendix |l) is chosen for development,
the potential impacts of the old dump on the river should be
thoroughly analyzed.
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Table B-1
COLIFORM ANALYSIS
JANUARY THROUGH JUNE 1981

Fecal Total
Site? Date Coliform Coliform
Site A 01/22/81 9
02/24/81 33 b

03/19/81 TNTC

04/01/81 0 2

04/08/81 2 6

04/22/81 0 TNTC

05/15/81 0 2

06/23/81 11 TNTC

Site B 04/01/81 2 3
04/08/81 1 17

04/22/81 3 11

05/15/81 1 0

06/23/81 25 TNTC

Site C 03/19/81 52
Site D 03/19/81 TNTC
04/08/81 0 5

0u4/22/81 17 TNTC

05/15/81 0 TNTC

06/23/81 400 TNTC

Site E 02/24/81 ]
04/01/81 0 0

Site F o0u/01/81 1 it
ou/08/81 1 18

05/15/81 0 2

06/23/81 28 TNTC

Site C 04/01/81 32 35
04,/08/81 1 0

0u/22/81 3 TNTC

05/15/81 0 10

06/23/81 54 TNTC

Site H 04/01/81 8 22

ou4/08/81 2 31

04/22/81 0 3

05/15/81 0 8

dRefer to Figure B-1 for description of sites.

b
Too numerous to count.



01/22/81
02/24/81
03/19/81
04/22/81
05/15/81
06/23/81
Site D 03/19/81
0u4/22/81
05/15/81
06/23/81

Site £ 02/24/81

Site H 04/22/81

<0.01

aRefer to Figure B-1 for site descriptions.

site®

Date

Site A 01/22/81
02/24/81
03/19/81
0u4/22/81
05/15/81
06/23/81

03/19/81
04/22/81
05/15/81
06/23/81

Site D

Site E 02/24/81

Site H  04/22/81

05/15/81

Color

10.

15.
20.
20.

150.
15.
70.
1o.

coocove®

oo oo

Table B-2

INORGANICS
Ba €d ~ C F _Fe Pb Mn _Hg  Nitrate'N Se _Ag Na
<0.5 <0.010  <0.01 <0.1 ¢.11 <0.01 0.03 <0.001 0.86 <0.01 <0.01 2.7
<0.5 <0.010 <0.01 <0.1 0.12 <0.01 0.03 <0.001 0.62 <0.01 <0.01 2.9
<0.5 <0.010 <0.01 <0.1 0.50 <0.01 0.04 <0.001 0.38 <0.01 <0.01 2.5
<0.5 <0.010 <0.01 <0.1 0.68 <0.01 0.07 <0.001 0.86 <0.01 <0.01 2.9
0.013 <0.010 <0.01 <0.1 0.21 <0.01 0.02 <0.001 0.90 <0.01 <0.M 2.9
~0.5 <0.010 <0.05 <0.1 1.6 <0.01 0.04 <0.001 0.21 <0.01 <0.01 1.7
<0.5 <0.010 <0.01 0.23 8.9 <0.01 1.0 <0.000 0.15 <0.01 <0.01 2.9
<0.5 <0.010 <0.01 <0.1 2.5 <0.01 0.20 <0.001 0.17 <0.01 <0.01 3.0
~0.5 <0.010 <0.01 <0.1 0.88 <0.01 0.06 < 0.001 0.29 <0.01 <0.01 3.7
0.5 <0.010 <0.01 <0.1 0.1 <0.01 <0.01 <0.001 0.17 <0.01 < 0.01 4.2
0.5 <0.010 <0.01 <0.1 0.13 <0.01 0.03 <0.001 0.60 <0.01 <0.01 3.3
<0.5 <0.010 <0.01 <0.1 0.34 <0.01 0.02 < 0.00% 0.42 <0.01 <0.01 3.0
Table B-3
COLOR, TURBIDITY, ORGANICS, AND RADIOACTIVITY
JANUARY THROUGH JUNE 1981
Qrganics Radioactivity
Turbid- Methox~ Toxa~- 2,4,5-TP b
ity Endrin  Llindane _ychlor phene 2,4D Silvex Gross A Gross B Lab

0.55 < 0.0002 <0.004 <0.1 <0.005 <4g0.1 <0.01 9.0 + 1.0 4.5 + 1.1 Chem. & Ceo.
0.44 <0.0002 <0.004 <0.01 €0.005 <0.01 <0.01 7.2+ 1.0 8.1 +1.3 Chem, & Geo.
4.2 <0.0002 <0.004 < 0.1 <0.005 <0.1 <0.01 6.2 + 1.3 Chem,. & GCeo.

4.8 <0.0002 <0.004 <0.1 <0.005 <o0.1 <0.01 0.2 +1.2 1.8 +4.7 CH2M HILL
2.3 <0.0002 <0.004 < 0.1 <0.005 <0.1 <0.01 7.5 2.3 Chem. & Geo.

18.0 <0.0002 <0.004 <0.1 <0.005 <0.1 <0.001 0.0 + 0.9 2.9+ 4.3 CH2M HILL
64.0 < 0.0002 <0.004 <0.1 <0.005 <0.1 <0.01 1.8 ¢ 0.6 Chem, & Geo.
26.0 <0.0002 <0.004 <0.1 <0.005 <0.1 <0.01 6.4+ 0.9 Chem, £ Geo.
39.0 <0.0002 <0.004  <0,1 <0.005  <0.1 <0.01 4.5 % 2.1 Chem, & Geo,

0.6 <0.0002 <0.004  <0.1 <0.005 <0.1 <0.01 0.0 +1.3 2.1 +5.3 CH2zM HILL
2.5 <0.0002 <0.004 <0.1 <0.005 <0.1 <0.01 8.1 +1.3 11.7 + 1.5 Chem. & Gea,

2.3 <0.0002 <0.004 <0.1 <0.005 «<0.1 <0.01 0.9 +2 4.5 +5.0 CH2M HILL

-0.1 + 0.8 -0.5 + 3.6 CH2M HILL

2Refer to Figure B-1 for site descriptions.

bThe reliability of the tests performed by a laboratory in Wyoming for

Chemical and Ceological Laboratories of Alaska, Inc.,

is questionable.
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